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3Abstract
Pesticides can be harmful to the reproductive process and even low doseexposures can lead to miscarriage, developmental delays and birth defects.Huichol indians from the Sierra Madre highlands in northern Mexicosupplement their subsistence lifestyle with annual migration to coastal tobaccofarms, where they are exposed to the many pesticides that are used in theproduction process. The specific working and living conditions that theyexperience combined with cultural, economic and social factors ensure that thisgroup of workers are particularly at risk to the effects of pesticides.
This thesis will discuss how these migrant labourers understand theirreproductive, maternal and child health outcomes considering the contextwithin which they live and work, in particular their exposure to pesticides,traditional beliefs about health and their knowledge and practices relating tomaternal and child health. Using ethnographic data and drawing largely oninterpretative and critical medical anthropology this thesis will explore howsupernatural understandings of illness causality, experiences as migrantlabourers and their indigenous world view affect their understanding of therisks of pesticides.
Underlying the central problems of their health are social, political, racial andeconomic conditions that have structured the way in which this population livesand works, ensuring that they are in harm’s way both as migrants and whileliving at home in the highlands. The thesis concludes that the greatestdeterminants of their knowledge and practices are historical and on-goingforms of structural and everyday violence, mediated through their beliefs insupernatural causality.
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Notation Conventions
i. Language and translationWords in foreign languages are in italics the first time they appear in the text andthereafter in plain text. All full list of non-English words used in the thesis can be foundin the glossary.On the whole written Wixarika is pronounced phonetically, like Spanish. The languagealso uses the letter +, this sounds somewhere between  ‘uw’ and ‘oo’ . Thus tewarit+a(non Huichol territory) is pronounced tewarytuwa and the name +tuama sound likeOotuwama.Attempts were made during translation to ensure exactness. Inaccuracies in Spanishhave been maintained in English, grammatical errors have not been corrected.All Spanish to English translations were carried out by me, Huichol to Spanishtranslations by Juan, Rosa and Totupica.
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Chapter 1 Introduction.
An increasing body of research suggests that the chemicals thatare used in agriculture can interfere with human reproduction and child healthoutcomes. Often those most affected by this problem are migrant agriculturalworkers in developing countries where agriculture continues to rely heavily onmanual labour and where legislation regarding the use of agrochemicals is lessrigorously enforced. These workers represent some of the most marginalisedgroups in society.
We know from laboratory studies that chemicals such as pesticides andinsecticides can interfere with the reproductive processes of rats and birds,causing a decline in fertility and increases in congenital malformations. Animalintervention studies also suggest that these effects can be teratogenic,interfering with the reproduction of animals one, two and three generationsafter the original exposure. Experimental studies are recent and suchrelationships have yet to be established in human population, but there isgrowing evidence that direct and indirect exposure to agricultural chemicals candamage human sperm, ova and embryos, causing congenital malformations,reduced fertility and long term childhood developmental problems.
In rural Mexico multinational corporations such as British American Tobaccoand Phillip Morris wield political and economic power over agricultural regionsthat are dependent on their business. In small towns such as Santiago Ixcuintla,where this study was conducted, the local economy is entirely dependent onagriculture of which a major section is agrochemical retail. Large amounts ofthese are used on all crops and the sale and spraying of these products is alucrative business.
Mexico has one of the largest populations of jornaleros agricolas, (agriculturalday labourers) in the world and the Mexican National Agricultural Workers’
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Programme (PRONJAG) estimates that 3.5 million rural Mexicans are employedas day labourers earning little more than the minimum wage of 60 pesos (£3)per day (PRONJAG, 2010). The majority of these workers are from Mexico’sindigenous communities. These campesinos indigenas (indigenous peasantfarmers) are the descendants of communities that existed in Mexico before thearrival of the Spanish and retain cultural and linguistic traditions from thisperiod (Stavenhagen, 1996). These are communities who retail their own illnessexplanatory models and traditional systems of medicine and healthcarealongside a strong symbolic and religious cultural matrix. Finding illnessprevention strategies is complicated among these populations because theirunderstanding of health and reproduction continues to be deeply rooted intraditional concepts of wellbeing and specific notions of illness embodiment andbecause they are economically and culturally dependent on poorly paidagricultural labouring for their survival.
In this thesis I discuss this problem in relation to the Huichol people ofnorthwest Mexico. This indigenous population is an extreme example of apopulation exposed to pesticides largely through a tradition of family migrationfor work. Civil society campaigns have had some impact on reducing exposureto these chemicals but these small improvements are unable to compensate forthe underlying structural and cultural issues that continue to ensure theseworkers are particularly at risk.
Using ethnograhic methods and a multidisciplinary theoretical approach Iexplore how migrant labourers from the indigenous Huichol municipality ofSanta Catarina (Tuapuire in Huichol) understand pesticides and their impact ontheir wellbeing, in particular their reproductive health.  In this chapter I willfirstly provide a rationale for my principal research question ‘What do Huicholmigrant labourers know about the effects of pesticides on reproductive health’,briefly justifying the location,  what is already known about perception of risk inrelation to pesticides and describing the multidisciplinary approach that I took
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to addressing this question. I will finish this introductory section with apresentation of the aims and objectives of my research.
In the second section of this chapter I will describe the contextual backgroundto this study, providing details of both research settings, the Huichol people,and their homelands in homelands in the Sierra Madre Occidental.
1.1 RationaleThis study evolved from a combination of previous research and studyexperiences in Mexico that reflect my own multidisciplinary background andexperiences.
Between 1995 and 2002 I lived in Mexico, firstly working with marginalisedurban indigenous families in the state of Oaxaca while volunteering with a streetchildren’s NGO, and from there to study an MA in Latin American Studies in thePolitical Science faculty of the National Autonomous University of Mexico(UNAM). During this time, inspired by the Zapatista movement, I developed adeeply politicized interest in indigenous Mexico. On completing the MA I tookup employment with a series of reproductive health NGOs and in 2002, aware ofmy need for formal training in the area of population health, I returned to theUK to study for an MSc in Demography and Health.
On completing the MSc I began work at the UCL Institute of Global Health(formerly Centre for International Child Health) where I was employed as aresearch assistant to develop research proposals on the health effects of childlabour.  While in this position I looked up previous NGO contacts in Mexico andwas put in contact with Patricia Diaz of the Huichols and Pesticides NGO.  TheNGO very kindly shared with me the dataset of their epidemiological study ofthe health impacts of pesticides on tobacco labourers in Nayarit and I conducteda secondary analysis of this, focussing on the effects of pesticides on Huicholchildren (Gamlin et al., 2007).  During this period I made several trips to the
22
tobacco plantations in Nayarit and developed contacts with the AgriculturalWorkers programme (PRONJAG), both at its headquarters in Mexico City and intheir regional office in Nayarit. Patricia Diaz also introduced me to FedericoLangarica, the ex-tobacco union leader who became my guide to the field.Langarica had been ousted from his job as union leader by the tobaccocompanies for supporting the rights of workers. His perspective on the contextwas acutely political, thus he passed on to me his critique of the multinationaltobacco corporations, unjust working conditions and his own personal familyhistory of growing tobacco. He also personally knew almost every tobaccoproducer in the regions and was able to faciliate unique access to plantationsand people.
I had always been interested in working with Mexican indigenous populationsand had focussed on their worldviews/cosmovisions as a ‘critique of modernity’for my MA thesis. Despite my interest in the cultural aspects of indigenouscommunities my motivation had never been the ritual and spiritual aspects oftheir lives nor the classical anthropological investigation of culture, beliefs andpractices.  When I first began working with Huichols and Pesticides and came tomeet other Huicholeros (label given by anthropologists and activist alike whoidentify themselves as specialists in the Huichol) I was immediately struck bythe tendency to idealize this ethnic group and their overwhelming emphasis onculture and spirituality over the real conditions of life, poverty and survival.
At this time I was developing a research proposal for a large scaleepidemiological study of the health impacts of pesticides on tobacco migrant’schildren. Patricia Diaz had also alerted me to the fact that there was muchevidence, including a local study, of the effects of pesticides on the reproductiveprocess. She in fact put me in touch with a local doctor/researcher who hadgathered considerable evidence of an association between agricultural exposureto pesticides and congenital malformations and I was investigating how toobtain access to a national database of congenital malformation.
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While recognizing the policy importance of establishing a cause effectrelationship between pesticides and health I was also acutely aware of thedisjuncture between biomedical concepts of health and the indigenous worldview. In my view the epidemiological study needed to be complemented by anethnographic investigation that sought to explore what this population ofmigrant workers knew about pesticides. The context within which they workedwas also particularly interesting because, unlike other migrant communities inMexico, these tobacco workers live in the open air and are exposed 24 hours aday to pesticides making them particularly vulnerable. Thus it all came together,my interest in reproductive health, indigenous people and an exploration ofthese within a wider political and economic context clearly marked byinjustices. The epidemiological study was never funded, but I was fortunate toobtain a multidisciplinary ESRC/MRC Studentship for my own anthropologicalexploration, thus the PhD came to be.
1.1.1 LocationThis research was conducted on two research sites, the tobacco growing regionof Nayarit state to where many thousands of Huichol migrate every year, andthe Sierra Madre Occidental, homelands of the Huichol ethnic group so that Icould explore both how they experience pesticides in their working lives andwhat this might mean to them within the context of their particular set of beliefsand practices.
Nayarit state is the largest tobacco growing region in Mexico. At its peak duringthe 1980s the state produced approximately 33,000 hectares of tobacco andemployed upwards of 55,000 labourers, mostly concentrated in the coastalregion of Santiago Ixcuintla (Pacheco de Ladrón, 1999). Here the tobaccoindustry is organised by a system of contract agriculture whereby multinationalcorporations supply seeds, chemical regimes and production guides andpurchase the end product, leaving small scale local producers,  responsible forpaying and hiring labourers, applying agrochemicals, drying and packing thetobacco and shouldering responsibility for any human or crop damage or loss.
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The tropical climate of Nayarit is suitable for all year round farming and land isin continual cultivation. This intensive land use and year round heat mean thatfarming demands large quantities of fertilisers to maintain production levels,insecticides, herbicides and fungicides to combat the frequent plagues of whitefly, tobacco worm or blue mould and pesticides to keep larger leaf eating insectsfrom destroying entire crops. The sowing guide provided by tobacco companiesrecommends the application of 46 different agrochemicals of which eight areorganophosphate based, until recently including the extremely toxicMetamidofos, a pesticide that is now prohibited.
The Huichol people who are the focus of this study have a particular religiousand symbolic link with the region: it is home to Hara’amara on the Nayaritcoast, one of their five most sacred sites, and the tobacco plant that is grownthere more intensively than in any other region in Mexico has also been usedceremonially by the Huichol for centuries, giving it a symbolic meaning.Furthermore this particular harvest season fits neatly into the ‘quiet’ period intheir native cycle of agricultural production and ritual. Shortly after the tobaccopicking season is over they must begin preparing their own land and planningthe many ceremonies that will take place in their communities during thecoming months to ensure a good harvest of maize.
Although the people who participated in this study sit within a small andcomplex cultural niche, the manner and conditions under which they work areshared by hundreds of millions worldwide, giving this research questionrelevance beyond the specific context that I studied. In Mexico an estimated 5million rural people earn their living as agricultural labourers, of whom 3.5million are migrant labourers travelling from region to region throughout theyear. An estimated 2 million are indigenous, 750,000 are women and onemillion are under the age of 18 (PRONJAG, 2010).  Within the national contexttobacco production is particularly interesting because, in contrast to themajority of agricultural work in Mexico, it attracts whole families of migrants
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from small children to grandparents, but particularly young families in thethroes of their reproductive years.
Figure 1: Map of study region
1.1.2 The problem of pesticidesThis research was initiated as a multidisciplinary study straddling public healthand anthropology, reflecting my own approach to the problem. Althoughultimately my findings and population have dictated the need for ananthropological explanation, this is essentially based on a public health concern:exposure to harmful pesticides.
The World Health Organisation defines ‘Reproductive Health’ (over andabove the WHO definition of health) as addressing the ‘reproductive processes,
functions and system at all stages of life’. For this research I am interested in allaspects of this process:  the production and development of spermatozoa, ovumand embryos, foetal development, pregnancy, pregnancy outcomes includingtime to pregnancy and birth intervals as well as the health of newborn babies
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including birth weight and congenital malformations1. These reproductiveprocesses can all be interrupted or affected by Endocrine Disrupting Chemicals(EDCs), a category that includes organophosphate (OP) as well as somepyrthroid, carbamate and organochloride pesticides.  Scientific evidence haslinked EDCs to almost every stage of reproduction: the production of sperm andovum, embryogenesis and early foetal development (in particular the stage ofneurological development in early pregnancy), extended pregnancy intervals(as a proxy for a variety of fertility problems) and congenital malformations,particularly orofacial defects, Neural Tube Defects (NTDs) and antiandrogenicdefects, miscarriage or foetal death.
These outcomes are mostly part of the same process. Damage to sperm, ovum,embryo or foetus can results in congenital defects. If sperm and or ovum areharmed it may be more difficult or impossible for a woman to conceive. If shedoes, the embryo may be unhealthy and could die before a woman knows thatshe is pregnant or any time before the baby is born. Either of these outcomeswould lead to longer birth intervals for affected parents. The pregnancy maycontinue with congenital defects such as anencephaly (missing part of thebrain), it may be stillborn, or may survive with any of a range of less serious orcorrectable defects. Pesticides have also been linked to low birth weight,preterm delivery and impaired neonatal reflexes.  In the annex I include a fullreview of current evidence of these effects, including a specific focus onepidemiological studies of pesticides in Mexico.
As I state above, the intention of this study was not to ascertain the effects ofpesticides on health, but how this relationships is understood by the populationof Huichol migrant workers.  Here my interest is to understand what knowledgeagricultural workers have of pesticide risk and how this information fits withtheir understanding of the body and sickness and in particular the issue of
1 The definition of reproductive health being used in this thesis does NOT include issues aboutsexually transmitted diseases or infection, sexual health issues relating to sexual pleasure orsexual dysfunctions or other sexual health issues that are not directly related to the process ofreproduction.
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reproductive health. Explorations of risk perception in relation to pesticides inMexico or among Mexicans in the US are limited, but what research has beenconducted does tend to coincide: little is known about the types of harm thatcan be caused and there is no automatic association between knowledge orbeliefs about potential harm and behaviour.  Many see pesticide harm assomething that happens to others, or they are ashamed to demonstrateweakness by admitting they have been affected. Perhaps most importantly,although most people could identify some symptoms of exposure, very fewperceived any long term risk, which is ultimately where my concerns relating toreproductive health lie.
While there was no clear consensus about perception of risk in relation topesticides, these studies were indicative of the theoretical approach I shouldtake to explore this question among Huichol migrants and provided pointers forthe specific questions that I may need to explore.
Knowledge and beliefs about health and risks
Most papers reported that interviewees could describe a number of outcomes ofhigh level exposure and the types of symptoms experienced by people who havemixed or sprayed pesticides. Their comments include references to dizziness,drowsiness, elevated blood pressure and skin irritation (Rao et al., 2007, Elmoreand Arcury, 2001). Both Cartwright and Elmore & Arcury note that thesesymptoms were thought to last one, two or three days if not treated but therewas little mention of long term harm. Elmore suggests that ‘some had heard thatthey [pesticides] can cause cancer, sterility and death’ (p157), but concludesthat ‘Most workers believe that they are susceptible to immediate but not longterm consequences’.
Baer and Penzell interviewed 30 mostly Mexican Latino farmworkers who hadpreviously been hospitalized after a single event of pesticide poisoning (Baerand Penzell, 1993). Seven of the 28 (25%) of Mexicans felt that they had
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certainly (n=4) or probably (n=3) developed susto, (a folk illness with a varietyof psychological and physiological symptoms well known in Latino populationsthat is believed to originate from a shock, an accident or bad news of some sortas a result of the poisoning. These seven people also experienced a greaternumber of symptoms four months later than did the 21 who did not attributetheir ongoing problems to susto. The authors conclude that ‘… a self-diagnosis of
susto may be indicative of greater morbidity and mortality’ (Baer & Penzellp321), suggesting that there may be a crossing of sign with indigenous or folkillness explanatory models.
There did seem to be agreement that pesticides would harm children more thanadults and could cause different problems for women. Elmore, who largelyinterviewed men, quotes that ‘kids get sicker because they are smaller and moresusceptible’ and Rao et al, who specifically interviewed mothers, quotes oneinterviewee who suggests that pesticides mainly affect women, ‘I think it causesthe same harm, but in a different way [for men and women]. I think that womenare affected more in the entire body, I think that in children, it’s in the wholebody, they have fewer defences, I mean their organs are smaller. [If a pregnantwoman] is in the area when it smells bad, or where chemicals filter into yourbody, then its logical that the baby is absorbing them, and I think it’s logical thatits development can be damaged’ (Rao et al., 2007). Only a few mentioned thatthe effects and symptoms would depend on the amount and type of exposure.
The only real form of prevention from harm is non-exposure and all of thepapers describe some knowledge of the use of protective clothing and gear.Several people mention the importance of washing clothes, hands and bodies(Salazar et al., 2004, Rao et al., 2002, Cartwright, 2001). Interviews on this issuedemonstrate some confusion as well as the presence of different culturalelements in their understanding of prevention. One Amuzgo women states howshe believes that you ‘become ill like this if they don’t keep your room clean’another that you need to ‘wash with lemons, drink milk, eat bananas and take
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Alka Selzer’ to eliminate the toxic gasses and a third that ‘after some time youbecome resistant’(Cartwright, 2001 p288).
The Oaxacan woman interviewed related the physical symptoms of pesticides tonegative emotions, a key aspect of the Amuzgo illness explanatory model, andCartwight concludes that ‘the possible physiological consequences of poisoningwith pesticides make these emotional illnesses more harmful’. Rao et al foundthat nearly one third of Latino women thought pesticides were an infection andbelieved them to be contagious. One woman referring to her husband describeshow ‘you can’t get infected once he has taken a shower’, and that you must‘wash fruit and vegetables to prevent infection ’(Rao et al., 2007). The authorsalso comment that among the women interviewed, there was a generalincomprehension of the problem that pesticide residues that can remain onplants, clothing and other surfaces when the product itself is no longer visible.These workers maintained that only people who work directly with them can beaffected, in contradiction to the ‘contagion’ theory.
Few of the interviewees admitted to using protective clothing, although theyknew of risks, the excuse being that protective gear is very impractical for thehot climates they must work in. The adolescents interviewed by Salazar et aldescribe how ‘when it gets hot we take it off’ and ‘we don’t cover our mouthsbecause it is hard to breathe’. The same population also admitted that they didnot heed advice on food consumption, stating that ‘you are, like, so hungry, yousit down wherever you can, sometimes you don’t even wash your hands’ andthey claimed to be ‘used to’ eating contaminated food (Salazar et al., 2004, p154-5). The author explains this pragmatically as ‘time constraints, lack of educationabout hazards and complacency’, but at the same time acknowledges the lack ofa relationship between knowledge and behaviour.
Perceived riskThe pesticides used in agriculture are mostly designed to kill insects, fungi orother plant type plagues and other very small creatures. Rao et al noted how
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this has influenced worker’s perception of vulnerability, through belief thatpesticides only affect the organisms they are targeted at, as one 41 year oldwoman comments, ‘I think it’s special for bugs, for insects, that it doesn’t doanything to you. I don’t think it’s that strong, it’s just for insects’ . This may haveinfluenced the generalized feeling that admitting you have been affected bypesticides is a sign of weakness. Hunt describes how Mayan farm workers feltthey ‘should be able to put up with it’, as it was a sign of weakness to admit thatthey could not deal with the effects of exposure to pesticides (Hunt, 1999). It isundesirable to admit weakness, and Amuzgo women were also reluctant toadmit that their partners who had direct contact with pesticides had suffered anill effect. For them it was something that always ‘happened to someone else andsomeone else was the vulnerable one’ (Cartwright, 2001, p230).
Most farm workers are young and relatively healthy. Perhaps for this reasoneven those who were concerned about health effects had more pressingconcerns such as buying food for the family or sending money back to Mexico(Arcury et al., 2001, Elmore and Arcury, 2001). Perception of risk, as with illnessitself, is framed within the logic of workers who are not paid if they do not workand where concern for one’s own wellbeing is not their main priority,suggesting the influence of wider structural factors. Cartwright rightly pointsout that what people are told about pesticides is mediated through their ownbeliefs, creating a fusion of biomedically founded ideas with diverse culturalrealities and economic practices and realities.
These studies suggest the important influence of personal experience onformation of beliefs and practices regarding pesticides. Personal experience ofillness in this context, or lack of it, contributes to the explanation of why theissue of long term effects is almost absent from their understanding ofpesticides. These studies also suggest that more specific knowledge of thematernal and reproductive health effects of pesticides is particularly poor, withthe only mention being speculative.
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Theoretical studies of risk perception (to be discussed in chapter 4) havesuggested that lay understandings of pesticides are broad.  Referring to theculturally specific hermeneutic nature of lay people’s understanding of riskJensen et al note that  ‘Lay people […] would be employing their full range ofsenses, including not only their eyes nose and mouth but also experiences,
memories and moral convictions, to make sense of pesticide risks’(Jensen andBlok, 2008) (my emphasis). Alternatively, Block et al argue ‘They [lay people]mix together, as a matter of course, certain scientific issues with broader social,
ecological and moral commitments. Lay people possess a much broaderunderstanding of risks than do experts’. These authors suggest that how peopleunderstand pesticide risk is influenced by a far wider range of factors than anyscience based knowledge that they may or may not have acquired about thisexposure and broader social and moral commitments place their conception ofrisk within a hierarchy with other commitments. These positions, and theempirical studies discussed above suggest that I would need to approach myprincipal research question from a broad and open theoretical standpoint. Theposition should seek to explore i) the Huichol conception and explanatorymodels of health and illness (as suggested by Baer and Penzell, 1993 andCartwright, 2001)   , ii) different ways of perceiving how pesticides may enter oraffect the body, (as noted by, amongst others, Rao et al 2007 and Salazar el at2004)and iii) the wider structural influences on their understanding ofpesticides (as noted by, among others, Arcury, 2001 and Elmore and Arcury,2001).
1.1.3 The theoretical approach: beliefs, culture and structural violence.This study is multidisciplinary because the problem being addressed cannoteasily be solved using one single approach. As I have stated above, I began thisstudy acutely aware that the distance between biomedical evidence of howpesticides affect the body and how indigenous workers understand orexperience this process, is wide. As Kleinman states the ‘gap betweenexperience and biology’ cannot be filled with one type of knowledge alone(Kleinman, 1995 p80). Farmer  is critical of how ‘each of the socio-medical
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sciences –medical anthropology, medical sociology, health economics and so on-tends to stake out its specific turf (Farmer, 2001). Representatives of thesefields then tend to claim that their disciplinary focus is of paramountimportance in explaining the phenomena under scrutiny, regardless of whatthat phenomena happens to be’. The author of ‘Infections and inequalities, themodern plagues’ is particularly critical of how medical anthropology very oftenupholds culture as the determinant’ (Farmer, 1999 p257), a concern that Ishare.
Explanatory models of illness and prevention, well-being and health seeking,pain and suffering, beliefs about what we are or are not vulnerable to, and thedifferent elements that affect agency in health all offer different perspectives.Here I will outline the different theoretical approaches that have contributed tomy interpretation of the way these indigenous migrant workers understand theeffects of pesticides on their reproductive health.
Knowledge and beliefs or discourses and understandings about health havemostly been approached within international public health as part of a broaderconceptual framework of the determinants of health behaviour. On the whole ithas been assumed that knowledge leads to action and that peoples’understanding of health will determine their health seeking behaviour and inturn their health. This assumption has since been challenged on theoreticalgrounds, through empirical research and particularly in relation to reproductivehealth (Noar and Zimmerman, 2005, Bettinghaus, 1986). Novel theories havebeen developed and adapted around this same theme with, for example, theadded dimension of attitudes, unpacking of the role of belief and the role ofpersuasive communication techniques. Such approaches have proven successfulat addressing some major health issues and various conceptual frameworkshave been informative in advancing our understanding of lay knowledge abouthealth and the determinants of health behaviour.
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The Health Beliefs Model (HBM) framework deals with understanding beliefsabout health and since these appear to form part of perceptions of risk inrelation to pesticides. I will briefly explore the model’s usefulness forunderstanding people’s beliefs and knowledge about pesticides. The model hasbeen criticised on two accounts, firstly for its failure to sufficiently account forcultural difference and secondly for being based on the assumption thatknowledge leads to behaviour. The second of these critiques is echoed by theliterature on pesticides that I review above. I fully recognise these limitationsand will introduce this model from a critical position, to ask whether there is arelationship between what this population know about pesticides and theirbehaviour.
There is much discussion to be had on the epistemologies of medicine, illnessand health and this thesis will address some of these arguments preciselybecause it is an attempt to bridge the biomedical with the non-biomedical studyof health. The field of study that has dealt with the contradictions anddichotomies of public health/medicine and social science in both an applied anda critical manner is medical anthropology. This discipline does not work withone ‘conceptual framework’ or offer a definitive theoretical bridge between thedisciplines, but rather proposes a series of conceptual approaches and tools forunderstanding health problems, particularly in non-western cultures, from anon-biomedical perspective. Meanwhile it highlights the value  of research thatis conducted from what Kleinman refers to as an ‘interpositional’ perspective(Kleinman, 1995). This being one that strives to avoid the ethnocentrism ofbiomedicine without collapsing into relativity, by combining multiple positionson an issue.
Three positions in medical anthropology are relevant to the problem addressedhere and serve to address the empirical questions that are thrown up inliterature about perception of pesticide risk and listed at the end of the previoussection: i) the influence of traditional medical explanatory models –includingwhat forms of biomedical knowledge they may have, ii)  different ways of
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perceiving how pesticides may enter or affect the body and iii) the widerstructural influences on their understanding of pesticides.
The first of these is focused on illness representations; understanding themedical culture of the particular group being studied, in this case theethnomedicine of Huichol people.  This approach is criticized for reinforcing theethnocentric belief that these non-medical interpretations are folk beliefs whilebiomedicine is knowledge, thus reinforcing the existing hierarchy of ‘knowledge
vs belief’. However it is necessary to establish the basic premises of Huicholmedicine, the ways in which the Huichol understand illness, disease andcausality before we can approach the issue of understanding pesticides sincethis is the lens through which this population understand their health. In thiscase such an analysis should include representations and interpretations of thebody and processes of reproduction. The purpose of this approach it not toidentify the Huichol’s interpretations as false beliefs or incorrect knowledge, butto explore how the issue of pesticides is understood and what culturalknowledge contributes to this.
A second position is the interpretative approach, questioning the concepts ofwellbeing, disease, reproduction, health and illness as universal and theepistemological and nosological issues that are attached to understanding andworking with non-western conceptions of these entities. In order to understandthe human body and disease in settings that do not share a scientificunderstanding of the world, this essentially epistemological position in medicalanthropology proposes that we re-think the analytical categories that pre-determine how we conceive the issues that are being studied. For example, withreference to the concept of ‘body’, Csordas talks of ‘collapsing dualities’, inparticular the mind/body dichotomy and erasing the boundaries betweenepistemological divisions within the entire concept,  similarly Scheper-Hughes &Lock talk of ‘suspending’ our usual belief in certain dichotomies (Csordas, 1990,Scheper-Hughes and Lock, 1987). Good refers to this as the ‘meaning centredtradition’ in medical anthropology, the questioning of whether the notion of
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disease is in itself an explanatory model for something conceptually different(Good, 1994b). This position necessitates unpacking the concepts of disease,illness and the body, one of medical anthropology’s principal contributions tothe understanding of health. I will draw on this position to question whether thegiven concept of disease is actually what Kleinman refers to as a ‘categoryfallacy’, and one not shared universally, by looking at the concept in the contextof Huichol medicine and health (Kleinman, 1978b).
The third position within this discipline that is useful here is the field of criticalmedical anthropology (CMA). In contrast to the other two positions, CMA isinterested in the social production as opposed to the cultural construction ofillness. Critical perspectives analyse the underlying structures of social andcultural inequality that manufacture or generate illness and are critical of the‘conflation of structural violence and cultural difference’ (Farmer, 2001). Thiscritical approach takes political and historical issues as a starting point with theaim of taking a step back from the medical interpretation of illness to look atunderlying causal factors. This is not anthropology’s answer to the socialdeterminants of health but rather it  asks why these structural inequalities arethere in place in the first place, how power shapes social processes and what therelationships between people and structures that ensure the continued ill healthof a community are (Baer et al., 1986). Critical Medical Anthropology is political,a perspective that is highly relevant to the study of pesticides in this context. Inhis critique of international health research, Kleinman discusses how ‘thesources of human misery are based on the dynamic effects of large-scalepolitical and economic forces working within local worlds’ (Kleinman, 1995).Ironically, and of relevance to this study, Kleinman’s essay ‘A critique ofobjectivity in international health’ makes reference to how baseline ‘unexposed’data on families who had been affected by the Bhopal Union Carbide disasterwas not considered ‘acceptable evidence’ that these families’ health had beendamaged by the leaked pesticides. On this basis thousands of families weredenied compensation. His basic argument is that corporations wield greateconomic power and will intervene to ensure research does not put them out of
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business. Both pesticide manufacturers and the agricultural corporations whoemploy them will use research to their advantage, arguing that this ‘lack’ ofconclusive evidence reinforces the fact that they are essentially not harmful tothe human body. This critical approach is highly relevant for understanding theparticular context of this research.
1.1.4 Aims and ObjectivesThe aim of this thesis is to explore how Huichol people understand therelationship between pesticides and reproductive health.
Thus, in order to achieve this, as a step by step process I will explore thefollowing questions.
i) What are the knowledge and practices of Huichol men and womenregarding traditional and modern medicine and healthcare?ii) What knowledge do Huichol men and women have of the reproductiveprocess?iii) What knowledge do Huichol women and men have about the potentiallyharmful effects of pesticides?iv) What perception of risk do Huichol women and men have in relation toreproduction, maternal and child health?
This aim was reached through a qualitative research process and the followingmethods relating to preparation, data collection and analysis were used.
1) Preparation and background worki. Conducted a review of academic literature and research on relevantissues.ii. Discussed the proposal for this research with Huichol political andreligious authorities to gain approval, consent and support.iii. Obtained permission and support from local political and ejidalauthorities regarding access to tobacco workers and farms.
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iv. Identified approximately thirty Huichol families who migrateannually to the coastal tobacco plantations of Santiago Ixcuintlaand interview them in brief to establish suitability and willingnessto participate in this research.v. Planned a series of visits to the tobacco plantations during harvestseason and follow up visits to sierra communities to collect in depthethnographic data.
2) Data collectioni. Recorded all research activities, observations, visits, and relevantconversations in the form of a field diary.ii. Conduct informal activities and hold informal conversations withresearch participants on the plantations in advance of formalinterviews.iii. Conducted qualitative research activities with migrant familieswhere feasible –including experimentation with photovoiceresearch techniques and structured free-listing to exploreunderstandings in preparation for in-depth interviews.iv. Conducted approximately 30 semi-structured and in-depthinterviews with each of the Huichol migrants identified to explorethe questions posed above.v. Conducted approximately ten structured interviews with pesticidesellers from the town of Santiago Ixcuintla about their knowledgeand practices relating to the pesticides they sell.vi. Interviewed up to ten tobacco farmers regarding their use andunderstanding of pesticides.vii. Conducted semi-structured interviews with key informants fromthe health sector working in Highland communities.viii. Conducted interviews with traditional and religious authoritiesfrom within the selected Huichol communities.ix. Attended key events in the sierra and during tobacco harvest as anobserver.
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3) Data organisation and analysis.i. Translated all Huichol interviews into Spanish, transcribe allinterviews.ii. Organised and store transcriptions using an electronic dataanalysis programme, in Spanish.iii. Analysed data using NVivo analysis programme.iv. Where necessary translated Spanish to English for citation in thethesis.v. Discussed preliminary results with a group of key informants in theSierra.
The results of this research will be presented and discussed as follows. Chapter2 describes the methods used to research the issues described above and thelimitations encountered during this process. Chapter 3 looks in further detail atthe context of this study, providing details of the population I worked with,political, social and demographic details of their homelands and a review ofexisting literature on Huichol medical knowledge and practices. Chapter 4provides a theoretical context for the study, juxtaposing the different positionsin medical anthropology that I take. Chapters 5 to 7 will describe and discuss myfindings. These chapters will work through the themes of health, reproductivehealth and practices and understanding of pesticides separately. In myconcluding chapter I summarise the theoretical themes that I have developed inrelation to my field data and finally present a number of policyrecommendations.
1.2 Background
1.2.1 Sierra homelandsThe Huichol highlands are divided into four ‘governorships’: Santa Catarina, SanAndrés and San Sebastián, in the state of Jalisco and Guadalupe Ocotlán inNayarit. Each has a separate political structure and governor, linked through
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their shared culture, territory and political struggles. For practical reasons itwas necessary to confine the study to one of these four governorships since thefollow-up period would entail visiting the individual communities and hamletswhere participants were from. After a full year of exploratory research withHuichol communities in Nayarit and Jalisco, Santa Catarina (Tuapurie inHuichol) was selected because a group of researchers from the University ofGuadalajara, who have a long established nutritional programme in thecommunity, had begun training a small group of health promoters with aninterest in expanding their work into maternal and child health.
Tuapurie is the least economically developed of the governorships; it hasvehemently rejected communications and any forms of outside investment orinfrastructure. On a socioeconomic, cultural and demographic level the fourcommunities are similar; each has unacceptably high levels of infant andmaternal mortality, a scattering of basic health clinics and educationestablishments, each holds the same rituals, is respectful of the same deities andvisits the same sacred sites. The entire Huichol territory is classified by thegovernment as ‘highly marginalised’ and as such families in all four regions areeligible for Conditional Cash Transfers (CCTs) from the Oportunidades welfareprogramme. Families from all corners of the Sierra Huichola (Huichol Sierra as itis known to many in the mestizo towns below), as far north as the state ofDurango, migrate to the tobacco harvest in Nayarit.
There were no other public health programmes or organisations working in theSierra at the time of this study and gaining access and community consent forthe project was a major hurdle. Initial contact with the community was madethrough the Santa Catarina Health Committee. Two promoters were assigned bythis group as assistants and the project was approved by the community at theirgeneral assembly meeting in November 2009. I began data collection with mytwo Huichol research assistants, Juan and Rosa, in February of 2010.
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1.2.2 The Huichol homelands and peopleThe Wixárika today occupy 4,107Km Sq of the Gran Nayar, a geo-cultural regionlocated in the southern and middle sections of the Sierra Madre Occidentalmountain range in the northwest of Mexico. Their semi-autonomous territorystraddles the states of Nayarit, Jalisco, Zacatecas and Durango and consists offour traditional governorships: San Andrés Cohamiata (Tateikei), Santa CatarinaCuexcomatitlán (Tuapurie), San Sebastian Teponahuastlán (Wa+tia), andGuadalupe Ocotán (Xatsitsarie). The first three of these are politicallydependent on the municipalities of Mexquitic and Bolaños in Jalisco state andthe latter on El Nayar,  Nayarit (Neurath, 2003b).
Until the 1960’s the Gran Nayar had only minimal contact with mestizo Mexico.There were no health centres, schools or governmental representations of anykind in the region. Little was known about the ethnic groups that lived there,save a handful of studies written at the turn of the century (Lumholtz, 1902,Diguet, 1992, Zingg, 2004). In 1960 the then INI initiated the ‘Cora-HuicholCoordinating Centre’ and in 1966 the ‘Plan Huicot’ (Huichol-Cora-Tepehuano)aimed at ‘Promoting development, improving communications, increasingagricultural production and cattle farming’ among the three indigenous groupsof the Gran Nayar (Neurath, 2003b). The first health centres, doctors and healthpromoters arrived shortly afterwards. Today approximately 30,300 peoplespeak Wixárika as a first language (Neurath, 2003b).  Bilingual primary schoolsand telesecundarias (secondary level schools based on centrally run televisionprogrammes) are in the larger pueblos and the CDI runs a series of hostels(albergues) attached to larger primary schools for children who live in thesurrounding rancherias.  Huichol children begin to learn Spanish when theystart primary school around the age of 6 but Mexico’s official language isscarcely spoken among men or women over the age of about 35 and very fewelderly people speak much Spanish at all. Furthermore, as I will discuss, manychildren rarely or never attend primary school.
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Figure 2: Map of  Wixárika territory including Nayarit coast(Liffman 2011)
Like all indigenous people of Mesoamerican origin, the Huichol are skilledagriculturalists who for centuries have sustained their population largely on the
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production of maize.  Cultivating the milpa or coamil (maize field),  more than asimple subsistence activity, it is also a religious rite. Only those who grow thesacred and traditional varieties of maize can participate in communalceremonies and only those who participate in ceremonies can, by traditionallaw, work the land. Cultivating the coamil is one of the many important religioustasks the Huichol must complete throughout their lives if they are to remain ingood health.  In addition, perhaps reflecting their Aridamerican roots, theHuichol are skilled hunter-gatherers and most communities have access to arange of fruits, insects, small animals and river life that provide nutritionalvariety, albeit in small quantities. This is a population with a very low caloriediet who have historically suffered from cycles of severe food scarcity that insome communities has been evidenced by high levels of malnutrition relatedmortality (Fajardo Santana, 2007). Despite centuries of careful management andintricate knowledge of their land and resources, in many parts of Huicholterritory a combination of population growth and conflict over land rights hasleft many families unable to produce or gather enough food to last throughoutthe year. Supplementing their subsistence economy has been a necessity forthese communities for many decades  and labour migration to the coastaltobacco plantations has filled this role.
1.2.3 NayaritSantiago Ixcuintla is a small agricultural town of 17,000 inhabitants sitting 40km from the coast and 60km from the foot of the Sierra Madre, the mountainrange and highlands that are home to Huichol, Cora and Tepehuanocommunities. The economy revolves entirely around agriculture and this maledominated business is reflected in unequal gender relations and roles that arealmost immediately visible (Gonzalez Roman, 2002, Pacheco de Ladrón, 1999).The town is predominantly mestizo (Spanish speaking mixed blood population)but over the decades a number of indigenous families have settled there on apermanent basis, many selling traditional Huichol handicrafts to supplementemployment in agriculture. Most of the time Santiago is a quiet place that is upbefore sunrise to make the most of daylight and goes to rest early at the end of
43
the working day. The town is littered with low grade hoteles de paso (literally‘passing hotels’ where one pays by the hour), and closed door cantinas wheremen drink and pay for women, another indication of the very macho culturethat permeates the town. During tobacco harvest the population can almostdouble and the weekly payments made to migrant workers are a major boost tothe local economy. In these months the town comes to life, particularly onSundays when almost the entire tobacco labouring community comes to town.This is one of the mestizo towns that indigenous workers have come to knowwell, where male tobacco workers equally frequent the hoteles de paso, andcantinas, leaving their wives and children parked on the pavement outside, andwhere a significant proportion of their own and their family’s hard earnedincome is spent.
The tobacco production system in this area is artisanal, requiring many hours ofmanual labour. Although the different tasks do not require skill or training, theyare performed far more efficiently and neatly by experienced workers. Thismanual labour has traditionally been performed by indigenous families from theNayarit and Jalisco highlands who depend both culturally and economically onthis annual trip to the coast. The sarta (length of threaded tobacco) techniqueinvolves hand picking, threading (ensartando) and hanging leaves out to dryand requires 150 days labour per hectare, compared to 83 for tomatoes, or 38for maize (Pacheco de Ladrón, 1999). The fiddly nature of threading tobacco,together with the low level and relatively light weight of leaves, makes this workparticularly suitable for the family as a unit of labourers. Tobacco production inthis area is largely on ejidos (community owned land) and works through thesystem of contract agriculture, whereby multinational corporations, in this caseBritish American Tobacco and Philip Morris International, supply the seeds andgrowing instructions and purchase the end product.  The ejidatarios (farmerswith the right to cultivate sections of community owned land) are responsiblefor employing and paying labourers. Payment is per sarta, a string ofapproximately 2 metres of tobacco. The contract between farmer and tobaccocompany stipulates the wage rate at which workers will be paid, including an
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insurance that covers the cost of their company’s investment, but not anyinvestments or costs made by the farmers. There is no accommodation for theseworkers who sleep, wash, eat and cook on the plantations, next to, underneathand on top of freshly cut tobacco leaves. Despite these poor conditions the set-up of tobacco production works well for the Huichol workers: it gives them theflexibility to come and go to their homelands in the Sierra, providesemployment for women and children and they are saved the additional costs ofaccommodation which, if available, would be deducted from their earnings.Their annual trips to Santiago are also a time to enjoy regular food and access tomarkets, shops and services and despite sleeping in the open air, on the wholetheir living conditions on the coast are not worse than the conditions in whichthey live at home (Talavera, 2003).
1.2.4 Tobacco labour and costumbreThe mother of macuchi tobacco was Tatei Hara’amara, who was transformedinto a woman. Her father was the deer, Kuayumari; the first mara’akame, heshowed the Wixaritari how to make macuche [tobacco]. When there was fire,moon and maize, tobacco macuche was born’ (Mythological origins of macuchetobacco, in Talavera, 2003).
Tobacco production began in Nayarit in the 1920s, when British AmericanTobacco (BAT) began operating in Mexico and by the 1930s, along with PhilipMorris it actively sought labourers to pick and thread tobacco leaves. By the1950s the region, then referred to as the Gold Coast, was the largest tobaccogrowing region in Mexico, renowned for its production of the golden colouredVirginia type tobacco.  Despite the global decline in tobacco prices andproduction, the coast of Nayarit continues to be the most important tobaccogrowing state in Mexico although these days the ejidos of Santiago havediversified, growing beans, cucumber, jicama and tomatoes alongside tobacco.The region continues to provide the single most important source of income forHuichol migrant labourers, although they come in much smaller numbers thanin previous decades. From both a practical and a spiritual perspective, the
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tobacco harvest almost perfectly complements the Wixárika yeyereiya. Not onlydoes picking season occur at a time of year that does not interfere with theHuichol cycle of fiestas and rituals, tobacco itself has sacred links with theirculture and the journey to and stay on the coast provides opportunity to fulfilcertain religious obligations.
In his thesis ‘The veins of tobacco: Wixaritari migration to the coast of Nayarit’2,Talavera describes how this annual journey is not only an economic strategy butalso the possibility of reinforcing costumbres, a ‘bridge that communicatesdifferent realities’ (Talavera, 2003). Until twenty years ago when the firstvehicle accessible tracks were carved into the sierra, the Huichol walkedeverywhere. The journey to Nayarit is no exception to this. From Tuapurie theroute to the coast continues to be mainly covered on foot and most jornalerosmake the two day walk across the hills and valleys to Jesus Maria, from wherethey take the daily bus service down to Ruiz and on to Santiago. The route takesthem through several sacred sites and making the journey to the coast alsoenables the migrant workers to fulfil some of their annual obligations to visitsacred sites and leave offerings. The first of these is Cerro del Niño home to thesacred site of Tirikikatzie (Hill of Father Wolf-man), a site frequented by traineemara’akate in the part of their initiation that requires them to spend severaldays in isolation from other humans while they attempt to make communicationand alliance with Kumukime, the wolf deity (Talavera, 2003, Valadez, 1996).Families on their way to the coast visit Tirikikatzie to protect them on theirjourney to the coast and so that they return in good health.
Further along the way, at the Mesa del Nayar, near Jesus Maria and just beforethe descent to Ruiz is Kiemuka, a sacred site dedicated to the mother of Wolf-man.  Visiting this site guarantees the continued presence of sacred white taileddeer in the Sierra, as well as the promise of good health. In common withTirikikatize,  Kiemuka and the third sacred site Sakaimuta are sites to which the
2 Talavera Duron’s thesis (2003), ‘Las venas del Tabaco: la migracion wirarritari [plural form ofWixárika] en la costa de Nayarit’, an ethnography of Huichol migration to the tobaccoplantations  describes the symbolic, economic and cultural aspects of this phenomena.
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wixaritari are often sent to visit in fulfilment of a manda, the orders orprescriptions of a mara’akame, usually related to curing an illness or tocompensate for a wrongdoing.
The Huichol also have a long standing mythological, historical and economicrelationship with the coast of Nayarit itself. Tatei Hara’amara, Our Mother theSea, is the principal provider of life, playing a central role in HuicholCosmogony. Herself a deity, Hara’amara is the figure to whom the Huichol turnto cure life threatening illnesses and stubborn infertility, to repay debts and askfor forgiveness or good fortune. The tall white rock that stands about 200mfrom the coast of San Blas, Nayarit’s principal but modest seaside resort, isconsidered the entrance to the Huichol underworld. It is the point wherepilgrims and tobacco migrants alike leave their offerings and make theirpetitions to the sea:
‘…this western region, where the Father Sun ‘dies’ each dusk as hedescends into the sea for his journey below ground back to hisbirthplace in the Land of Dawn, is where the souls of Huichols travelinitially after death, to join their relatives in a celebration thatincludes much drinking and eating peyote, before returning againbriefly to their old community for a final farewell …’ (Schaefer andFurst, 1996, p6).In an exchange of gifts, Tatei Hara’amara sends rain clouds to the highlands,providing life to the Huichol world (Baez Jorge, 2009).
For many Huichol, picking tobacco is a means of financing their annualpilgrimage to Hara’amara. Others simply take advantage of their proximity tothe sea to leave an offering and ask for good fortune. Few make the journey toNayarit without paying a visit to their mother the sea and to the seaside,combining a fun day out with ceremony because she is the highest deity, able togrant the most difficult gifts and right the most serious wrongs. So the journeyto Santiago is as much a pilgrimage as an economic migration, with the latteralso a means of financing the former.
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The second point of convergence between the harvest and Huichol costumbre istobacco itself. Nicotina Rustica, known locally as macuche tobacco has long beenused by American indigenous groups for ceremonial purposes and the Huicholhave cultivated this rougher strain of tobacco for centuries, considering it a‘sustenance’ of deities (Schaefer and Furst, 1996, Diguet, 1992). Tobacco is alsoconsidered a bringer of good fortune so a very small quantity of moist tobacco istied around the wrist of new-born babies, carried in a special pouch on longjourneys and attached to the sacred muvieri (a feathered arrow or wand rituallymade by the mara’akame). Macuche tobacco is also taken on every peyotepilgrimage and deer hunt and every family group represented in the deer huntcarries a vainúri, a feathered arrow with string attached symbolising the ‘trap’set for the deer and to which a small bundle of tobacco is also tied (Lemaistre,1996, Myerhoff, 1976). The symbolism of tobacco to the Huichol is present inalmost every writing and Pachecho, in ‘Nomas venimos a malcomer’, anethnography of tobacco migration, discusses tobacco in relation to maize,describing how the sowing of maize is intercalated with the cultivation oftobacco, one being the food and the other the ‘breath’ of the gods (Pacheco deLadrón, 1999). So, unlike picking tomatoes, cucumber or even beans, to work onthe tobacco harvest is to be involved in the cultivation of a plant that is native totheir culture, for although the Wixárika are skilled agriculturalists they grow avery limited number of crops and only a handful of dedicated families cultivateanything besides maize, beans or tobacco.
1.2.5 Living, eating and workingLiving, eating and working on the Nayarit tobacco plantations all happens inexactly the same place, under the same palm shelter and on the same soil. Mostmigrant agricultural labourers in Mexico have access to some sort ofaccommodation and the National Agricultural Workers Programme runs anetwork of hostel type accommodation comprising single rooms with sharedwashing and cooking facilities, or galera accommodation, multi-family roomsthat can sleep 20 or more people.  Many of these are run by the plantationowners in arrangements that have changed little since colonialism. Other
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hostels are run directly by the PRONJAG. In Nayarit the programme runs severalgroups of hostels for sugar cane workers and tomato pickers, some of whichhave become semi-permanent residences for indigenous migrants from otherstates. These insalubrious and overcrowded concrete rooms are paid for on aweekly basis. There is no such accommodation for tobacco pickers in Nayarit.These migrant workers have always slept in the open air beside the plantationthat they are working on, save a few years when some of the tobaccocorporations provided canvas tents, a handful of which still survive.
Santiago has a tropical climate and with the exception of occasional days duringhurricane season in October, it is always hot. Rain falls in the afternoonsbetween June and September with little variation. In fact the tobacco harvestmonths of January, February, March and April are some of the most pleasant ofthe year, although by mid-March the heat is difficult to bear and by early Maywhen the last of the tobacco is being harvested, it is impossible to work underthe midday sun. Many workers bring a mosquito net which they hang from thebeams of their palm shelter; some bring their own tent or enough sheets toerect a tent-like room. The Wixárika are accustomed to sleeping outside, few inthe Sierra use anything more than a few blankets as a mattress and their homesare mostly partially open, with no panes in the windows and a smoke hole in thecelling. When they journey between communities to meetings, fiestas, to visitfamily or to graze their cattle, they travel very lightly with only a sheet orblanket for bedding. As they do at home, these migrant workers gather wood tocook their food using a variety of ingenious outdoor stoves including atunnel/hole in the ground, purpose-built stand-alone gratings that they bringwith them each year or they cook directly on the fire itself.  With cooking,washing and accommodation facilities non-existent, they are able to save asmuch of their income as possible to take back to the Sierra. Essentially, they areworking not only to feed themselves but so that they can fulfil theirreligious/cultural obligations. This dual purpose of their journey to the coast iscomplemented by the fact that while away from their homes these workersretain their traditional community roles, with mara’akame called upon to heal
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the sick and preside over births. Extended families work together and familiesthat are somehow exiled from their communities retain a distance from othercomuneros while on the coast.
The other major advantage of these accommodation arrangements relates to thenature of tobacco harvesting and picking. Tobacco picking is paid as piecework,per sarta, string of threaded tobacco. A couple and their children would typicallymake between 25 and 40 sartas per day and during the tobacco harvests of2010 and 2011 these were paid at 9, 10 or 11 pesos each (10 pesos hasfluctuated at around 80 cents of a US dollar for the past two years). Thiscompares well to faena labouring, agricultural work paid on a daily rate ofaround 70 pesos, for which workers receive only marginally more than theminimum wage. A family of pickers usually begin work at first light, threadingthe last of the previous days’ tobacco while the morning dew dries and by 9amthey will have completed their first pick and be taking a break for almuerzo,their first meal of the day.  Following breakfast and for the hottest part of theday they sit and thread the tobacco they picked that morning, before starting asecond pick sometime after their comida, their main meal of the day. Aftersunset the jornaleros will usually light a kerosene lamp and continue threading,often working well into the night. These migrant labourers work these longhours because they are paid piecework, as opposed to a standard daily rate andthey are able to do this because they live and work in exactly the same spot.
The Huichol are skilled artisans who produce very fine and delicate works of artusing coloured yarn, weaving intricate designs with a loom attached to the waistor embroidering bright patterns. This incredible manual dexterity is part andparcel of their costumbre, their gods like things done by hand and childrenlearn from a young age to prepare the detailed patterns on gourd bowls, weavethe morrales that are used to carry everything and embroider the symbolicpatterns on their traditional clothing (Schaefer, 2001). Their artwork whichbegan as offerings to their deities has developed commercially over the pastdecades and large cuadros de estambre (yarn paintings), are now sold for
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thousands of dollars at galleries in the USA. With such skills and attention todetail it is unsurprising that the Wixárika are valued labourers, at least by thetobacco producers for whom they work (Talavera, 2003).
The tobacco harvest does not pay well but the simple fact of migrating, receivingpayment and being in close proximity to abundant sources of food as opposed tothe scarcity that characterises so many of their home communities implies thattheir months of migration to Nayarit generally have a positive effect on foodintake. The tropical climate of Santiago produces large quantities of wild food allyear round and many jornaleros fish in nearby water sources, pick papaya,bananas, guayaba, oranges, limes and guamuchil fruits and nip intoneighbouring plantations for a few ripe tomatoes.  Typically the migrantfamilies who were informants for this study ate eggs, beans and tortillas forbreakfast, the tortillas being delivered on a daily basis by their patrón. For theirmain meal of the day they would eat these same two national staples with theaddition of a main dish such as thick ‘sopa’ (pasta and vegetable soup), fish theyhad caught in the river, meat or chicken. At weekends most families literallywent to town and ate out, sometimes in the roadside fish stalls, the roastchicken eatery, taco stall or at a cheap cafeteria. On their days off they stock upon crates of eggs, fresh vegetables, stock cubes and other dried foods to seethem through the week. Their food intake in the coast contrasts starkly to themeals I shared in the valley community in Taimarita where watery sopa is madewith half a tomato and an eighth of an onion and animal protein is only availablewhen an animal is sacrificed, a chicken has laid an egg or cheese has been madeon a nearby ranch. Dried and tinned foods and fresh veg need to be carried forthe long journey down and are used sparingly. Although the migrants sorelymissed the warm, fresh, handmade tortillas made from their own sacred cornthat forms the bulk of their diet in the sierra, these were compensated for byregular fresh vegetables and animal protein. So the living, workingarrangements on tobacco plantations suit the Huichol migrant well and they areable to work at a steady pace for the entire day, resting only to prepare and eatfood. This arrangement has obvious implications for health and hygiene and in
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terms of their potential for contact with agrochemicals but in many ways itdiffers little from their routine at home.
1.2.6 The Huichol migrant on the coast of NayaritThe Wixárika have been migrating to coastal Nayarit for many decades and arenow a regular feature of the tobacco harvest. As Talavera and Pacheco point out,their relationship with ejidatarios is one of ‘compadrazo’ –a term that translatesdirectly as ‘godfatherhood’ but which in this case refers to a close almost-familytype relationship between employee and employer (notwithstanding the factthat in some cases the patrónes are actually asked to become godparents oftheir worker’s children). This mutually beneficial relationship sees Huicholfamilies return year after year to the same patrón who, in turn, lends themblankets, invites them into their homes at weekends, ‘celebrates’ the end of theharvest with beers and food and, in some cases takes in and educates theirchildren (Talavera, 2003). Although the patrónes mostly spoke warmly of the
huicholitos who had worked for them over the years and many workers spokewell of their employers, this remains a very unequal relationship, defined by theracist undertones that are characteristic of Santiago’s community, for this is aregion of blue and green eyed mestizo farmers who are eager to distancethemselves from their own indigenous ancestry. As the diminutive form
huicholito suggests, the mestizo patrón undoubtedly considers his employees tobe racially and socially inferior to them, making regular reference to theirpaganism, lack of hygiene, preference for defecating in the open air and givingbirth on plantations since ‘asi les gusta’ (that’s the way they like it).  In the townof Santiago where the workers flock at weekends the Huichol are all too familiarwith the institutionalised racism of Tewarit+a (non-Huichol territory),accustomed to stepping down from the pavement to give way to a mestizo,standing so that a mestizo may sit, being accused of theft and dishonestly andthe open and to a certain extent mutual verbal acknowledgement that these
52
‘indios’  somehow officially occupy a lower rank3. As Liffman  describes in hisdiscussion of the violence inherent in racism ‘In the stifling fields and sullen,swaggering towns like Santiago Ixcuintla where they go to buy food and drinkon weekends, indians are the victims of beatings, robberies, rapes, knifings andshootings by townsmen, cowboys and cops’ (Liffman, 2011). This wasexperienced directly by one of my informants when he was thrown into jail forthe night after a taxi driver attempted to charge him 160 pesos (instead of theagreed 50), for the short trip from Santiago to the ejido of Botadero. Indigenouslabourers in Santiago are quite simply relegated to an inferior status whereracial, physical, verbal and economic abuse are morally and extra-legallysanctioned. This status also characterises and is legitimised by the conditions oftheir employment, where government, employers and tobacco companies alikedistance themselves from responsibility for their wellbeing.  This racism is bothstructural and institutional.
Conclusion:  Migration-costumbre-religionThe annual migration to Santiago appears to represent the interplay of symbolicmeanings, traditions and habits that make this journey highly compatible withWixárika lives and costumbre, suggesting a crossing of signs in the associationof tobacco with deities and the coast as an extension of Hara’amara, the bringerof health and life. Pacheco de Ladrón and Talavera provide detailed descriptionsof how the Wixárika live on the coast, organise their daily lives and combinetheir costumbre with economic need in a matter of fact manner, how theiremployment feeds them and their gods through fiestas (Pacheco de Ladrón,1999, Talavera, 2003). In contrast, Liffman and Schaefer and Furst, writing asethnographers of Huichol life in the sierra, refer to  the combination ofpesticides, migrant working conditions and the Huichol in Nayarit as ‘infernalpesticide ridden plantations’ describing the  ‘silent assault on their [Huicholworkers’] health, their genes and their very lives’ (Liffman, 2011, Schaefer andFurst, 1996). The context to which I was witness during my fieldwork in
3 The term ‘indio’, along with huicholito and ‘cora’ or ‘corita’ for an indigenous woman retains itsracist  overtones and connotations of inferiority.
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Santiago was not ‘infernal’. It appeared that over the decades these migrantlabourers have reached a work-life balance though which some degree ofhardship is endured for the greater needs of economic sufficiency, culturalsurvival and spiritual wellbeing. From an epidemiological perspective theirliving and working conditions could be classified as unacceptably risky giventhe lack of hygiene, exposure to agrochemicals, outdoor sleeping, very longworking hours and tasks that probably contribute to a series of musculoskeletal,respiratory and other illnesses. These are conditions that also need to be seenfrom the context of their home lives that are characterised by scarcity, hardmanual labour, perpetual viral and bacterial illnesses, difficult access to medicaland health care, extreme cold and extreme heat and from within  theircostumbre. Many of my informants were full time migrant labourers, unable tofulfil their cultural obligations because of the migrant life they lead, yet theirmonths in Santiago stand apart in that while within Teiwarit+a they are alsowithin the Huichol universe and while unable to assist in many ceremonies onthe Sierra, they were able to somehow compensate economically and throughritual on the coast. These interconnected relationships between economicsurvival and cultural fulfilment will be discussed more fully in chapters 3, 5, 6and 7.
54
Chapter 2 Methods.
Field work research for this thesis was conducted between April2009 and April 2011 in two sites:  i) the tobacco growing ejidos surrounding thetown of Santiago Ixcuintla, Nayarit State, and ii) the traditional Governorship ofTuapurie/Santa Catarina Cuexcomatitlan, municipality of Mezquitic in JaliscoState.  Data was gathered in two stages. The first contact took place in Santigaobetween January and April 2010 and consisted of identification of thepopulation and basic data gathering with Tuapuritari4 migrant labourers; thesecond ‘follow up’ stage took place principally in the governorship of Tuapuriebetween September 2010 and April 2011, where I followed up on migrants intheir home communities and ranchos to gather in-depth data. Some follow-updata was gathered in Santiago during the tobacco harvesting season of 2011with families whom I had not managed to locate in their homes.
2.1 Ethical approvalApproval for this study was granted by the University College London’sEthical Approval Committee in 2008. Previous to this, approval was granted bythe Faculty of Humanities (Facultad de Filosofia y Letras), National AutonomousUniversity of Mexico, the principal academic authority in Mexico. Permission toconduct this research was also requested at a local governmental andcommunity level with the Nayarit state Agricultural Worker’s Programme(PRONJAG) and the directorship of the Florece Children’s Centres.
In November 2009 this research project was presented at the Tuapuire GeneralAssembly by my assistants Juan Antonio González and Rosa Maria López(hereafter Juan and Rosa), Tuapuritari from the community of Pueblo Nuevo inrepresentation of myself and the Santa Catarina Health Committee. The coupleacted as research assistants and translators for the entire project andaccompanied me on most of my subsequent field trips. Tuapurie is resistant to
4 Tuapuritari is the Huichol name for people from Tuapurie/Santa Catarina Cuexcomatitlán.
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researchers because there is a strong community sense that teiwari (nonHuichol) researchers profit in many ways from their research through academicpublications, salaries, promotion, research funding etc.  and often give littleback. Since the community feels no benefit from the generation of knowledgeunless there is a clear and direct monetary or material gain or exchange, theyhave little incentive to approve projects and researchers have frequently beendenied access.
The community was insistent that approval for this research be tied-in in someway to a project that would directly benefit them and could preferably be givena monetary value. After much discussion we were given permission to proceedand this agreement was decisive when asking for individual consent at laterstages. Community approval also turned out to be crucial in terms of people’senthusiasm for the research and many participated on the basis of commitmentto their community. As a result of this I subsequently applied and continue toseek funding from different sources to discuss the results of this research withthe community and organise an initiative for women’s health within thecommunity.
Permission was also sought from the Ministry of Social Development  of Nayarit(Secretaria de Desarrollo Social) for the use of data from the Florece Children’sCentres and in order to work with children in the centres. This permission wasprovided in writing after a personal interview with the Minister for SocialDevelopment in the state capital of Tepic.
It was not appropriate to request a signature or fingerprint approved consentfrom my Huichol informants. Verbal informed consent was requestedindividually, usually in Huichol, with each participant during stage one of thisresearch (see below). Written agreements with indigenous people in Mexico canhave negative connotations and the Huichol could cite numerous recent cases ofland or political rights that have been violated though the abuse of writtenconsent (Liffman, 2011, see discussion pp18-30). Emphasis has been put on the
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importance of  communal discussion and consent for projects, programmes andresearch relating to indigenous people in Mexico and in particular the use ofinformed consent processes that are compatible with their traditional forms ofcommunal decision making (Zolla, 2004).  The community of Tuapurie iscurrently fighting the local government over a forged signature that apparentlygave community approval for a highway to be cut through the governorship.The case highlights the contradiction between an official need for an individualsignature as a form of consent and the community’s insistence that thissignature is invalid without communal approval and discussion.
To obtain individual consent, Juan and Rosa explained the aims and objectivesof the study and requested verbal permission to carry out the interview. Thisthey did this in Huichol using an informed consent guide that we had writtentogether and discussed.  Approximately five Tuapuritari refused to participatein any stage and others declined to participate beyond the first round ofquestions.  While it is possible that some did not understand the purpose of thestudy, this response was possibly also offered in order to avoid a direct refusal. Iwill return to this problem in the section on limitations.
2.2 Data collection and sample identificationThis first stage of field work was planned to coincide with the tobaccoharvesting season which runs from January to May every year. The purpose ofthis stage was to identify and begin to gather data with migrant workingfamilies from the governorship of Tuapurie. In 2010 three two week field tripswere made to Santiago during the harvest season and a further two trips weremade in 2011.
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Sample identificationThe target population of this study was migrant workers from the governorshipof Tuapurie who were working on the tobacco harvest during the 2010 season.I aimed to identify approximately fourty five five people at the first stage and tointerview thirty of these people in depth, during the second stage of research.
Approximately five thousand Cora, Huichol and Tepehuano indigenous workersand their children travelled to the tobacco harvest from their highland homes inNayarit, Jalisco and Durango states during 2010. There is no officialdocumentation of the demographics of this population from which to extract asample since their work arrangements are informal and they are not unionisedor insured, furthermore they move between plantations every few weeks.  Eachyear the Florece centres compile a record of the children who attend theircentres recording the name of their patrón (employer) and the location of theplantation on which they are working as well as their names, date of birth andlocality (governorship and hamlet) of origin. Data provided by the NationalAgricultural Workers’ Programme (PRONJAG) in 2009 suggested that more than80% of the children who attended these centres are from Nayarit state5.  Thisfigure probably under represents the numbers of tobacco migrants from theHuichol communities in Jalisco who for political and practical reasons are lesslikely to enrol their children in the day centres.  The study conducted byHuichols and Pesticides (Díaz Romo, 2002) found that 43% of the indigenousmigrants in their sample were from Jalisco state, and about half of these wereTuapuritari while 35% of the  sample interviewed in a separate study  byPacheco de Ladrón (Pacheco de Ladrón, 1999) were Huichol from the threemunicipalities of Jalisco (the author does not state what proportion of these areTuapuritari). Both of these studies relied on opportunistic sampling.
Based on these figures and observational data a rough estimate would suggestthat between 10% and 15% of the approximately 4,500 (adult) workers are
5 Figure based on raw data provided by the National Agricultural Workers Programme in May2009.
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Tuapuritari. In 2010, these workers were distributed over approximately 6,000hectares of tobacco in  the municipality of Santiago Ixcuintla. If these figures area good estimate, I could expect at least 450 Tuapuritari adults to have been inSantiago at some time during the 2010 picking season. A further complication toadd here in terms of sample identification is that few migrants stay for theentire duration of the season and possibly only half or two thirds are in Santiagoat any one time during the picking season. As will be explained in more detail inchapter 3, these workers are distributed throughout the ejidos with one, twoand occasionally three families working on each plantation. Because of thiscomplex and informal nature of worker distribution and their continualmovement, it was not possible to pre-select a sample or randomise and I optedfor an opportunistic sample.
It was my aim to identity as many Tuapuritari workers as possible within thethree field visits but actually locating them remained a significant problem. Myfirst attempt to systematically sample the ejido of Amapa, moving from ejido toejido and enquiring, proved extremely disappointing and time consuming.Although some plantations were situated side by side, others in distant isolatedlocations. This attempt to cover the regions systematically was also interruptedby adverse weather that displaced migrants from plantations for almost theentire duration of the first trip.  In keeping with the flexibility of theopportunistic approach and to take advantage of events as they occurred, Ieventually settled on two convenience based procedures to identify my sample.These were i) referral: using participant knowledge of the location of otherTuapuritari to identify other families and ii) reliance on existing data: use ofdata collected at the start of the season by Florece schools to locate Tuapuriefamilies with young children. While these procedures were successful forrapidly locating Tuapuritari families, they introduced elements of bias, as Iexplain below.
Chain referral identification
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In 2010 the Florece centres did not open until early February and data was notavailable until March, so sample identification began on my first visit using thereferral technique, whereby one informant identifies another. This procedure isparticularly useful when populations know each other and are interconnected(Heckathorn, 2002, Salganik and Heckathorn, 2004). Sampling begins with theidentification of a set of initial subjects who serve as seeds for an expandingchain of referrals (Heckathorn, 2002). We initially identified families byworking through patrónes who generally knew who was working where, withwhom and where they were from.  We then asked each family if they couldidentify other Tuapuritari families whom they knew to be working nearby. Thischain identification was often broken when we were unable to locate a family orwhen a family was unable to suggest anyone new, at which point we wouldreturn to initial contacts made with employers. In February and March 2010 weidentified twenty families and couples or single workers using this referraltechnique.
The major limitation of this procedure was that it weighted my sample aroundcertain communities. Tuapurie is a close knit community; most young Huicholmarry within their governorship and often within their extended families. Thewhole governorship comes together four times a year for its General Assemblyand each Agency meets more regularly. Additionally the three ceremonialcentres (Las Latas, Pochotita and Santa Catarina) gather for fiestas. Throughfamily ties and regular communal events these families know each other wellbut are in most contact with other members of their individual communities.Often several families from one community travelled to the pick together andmostly they knew where other members of their community were working. Thelargest number of participants in this study are from Taimarita, several of thesebelonging to the same extended family group, a reflection of my early relianceon chain referral sampling. In his study of Wixaritari migration, Talavera(Talavera, 2003) suggests  that a very large number of migrants are from acommunity called Las Guayabas. In contrast I met no-one from this communitybut found almost the entire population of Taimarita working on the coast.
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On cultural, social and economic levels there is minimal diversity within thegovernorship, the main difference being ‘sierra’ and ‘barranca’, as I explain inChapter 3. Therefore the bias towards Taimarita and the northern communitieswould have had little impact on the types of responses I received. It did,however, considerably facilitate stage two of my research when I needed tofollow-up each family in their home. With more time and resources and if I hadrequired a larger sample, I could eventually have reached a broader populationusing this technique but sampling ended when I had reached approximately 45families and the tobacco season was drawing to a close.
Use of existing data from Florece centresOn the second and third trips we followed up on families contacted the previousmonth and were able to identify further Tuapuritari families using data from theFlorece children’s centres. These centres are independent schools and day careestablishments co-funded by the tobacco industry and Ministry for SocialDevelopment  (SEDESOL) for the children of migrant workers. Ideally we wouldhave begun the chain referral process with this data, thus giving ourselves abroader starting point, but the data was not available until March by which timethe harvest season was well advanced.
There are three Florece schools in the vicinity of Santiago, each of whichprovided data on all of the children from Santa Catarina who they had on theirregisters. Each morning shortly after dawn a number of pick-up trucks set off togather the children who are enrolled at the centres and the drivers of theseroutes were able tell us exactly where we would find each family. We followedup on every one of the families identified by the Florece schools as being fromTuapurie. Many of these families were already known to us but some werefamilies who no longer live in the Sierra and reside on a permanent basis inNayarit. Thus we contacted three families who have lived in Santiago for thepast four years or more. Although they identified themselves as Tuapuritari atthe point of enrolling their children in the Florece schools, there were a numberof key issues that set them apart from the majority of my informants. Most
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importantly, they were no longer comuneros, signed up members of thecommunity of Tuapurie, and had lost the local rights that they once had.  Duringthe second stage of research this became a decisive factor when one of thefamilies refused to be interviewed on the basis that they no longer belonged tothe community of Tuapurie. As it transpired, their attitude towards some of thecomuneros who had been close neighbours of them in the Sierra was negativeand they did not want to participate in a study alongside people with whomthey were in conflict.
Many families do not use the Florece centres, in particular those who do notsend their children to school in the Sierra and those who needed their childrento work alongside them. The poorest families are least likely to send theirchildren to the Florece centres.  However, the data did enable us to identify adifferent group of Tuapuritari, those mentioned above, and a scattering offamilies from other communities such as La Laguna and Santa Catarina, thatwere less likely to have family links with Taimarita.
The final sample of informants with whom I conducted semi structuredinterviews included 27 tobacco migrants (24 migrant labourers and 3permanent migrants) of whom 18 were women and 9 were men. Of the totalgroup of tobacco migrants 21 were from valley communities (Taimarita (11),Pochotita (6), Santa Catarina (1), Cajones (1), Aguila Blanca (1), Las Latas (1)), 3were from the Sierra towns of Nueva Colonia (2) and Pueblo Nuevo (1) andthree originally from Pochotita but were permanent migrants living in or nearSantiago. Taimarita, Pochotita, Cajones, Las Latas and Aguila Blanca are valleycommunities. Pueblo Nuevo and Nueva colonia are Sierra Towns (vehicleaccessible), Santa Catarina is the political and religious ‘capital’ of thegovernorships of the same name (Tuapurie in Huichol) and is also vehicleaccessible. Amapa and La Presa are tow of the tobacco producing Ejidos withinthe Municipality of Santiago, Huejuquilla and Colotlan are a foothills towns andSan Miguel is a sierra town in the governorship of San Andres.
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Key informants included three medical doctors and two health promoters, aMara’akame and his son, four tobacco farmers and three project workers(associated with the Huichol Health Committee to whom my research assistantswere linked).
Informal conversations with other informants were recorded in my field diary.These may have contributed to my overall understanding of the context andresearch problem but I make no direct or indirect reference to these in thethesis. Table 1: Informant Information gives name, age, place of origin andstatus of each of the informants cited in this thesis. Details are givenalphabetically so that the table serves as a rapid reference resource whenreading quotations.
Table 1: Informant Information




Angel Male, 42 Cajónes- Aguila Blanca ML (migrant labourer)
Angelica Female, 26 La Presa (Pochotita) PM (permanent
migrant)
Angelina Female, 31 Taimarita ML
Anita Female,  33 Taimarita ML
Carmen (Doctor) Female, 39 Guadalajara KI, medical doctor, NC.
Cecilia Female, 34 Taimarita ML
Chaparro (Victor) Male, age unknown Amapa KI, tobacco farmer
Cirilo Male, 60 Pochotita ML
Don Antonio (Toño) Male, 46 Pueblo Nuevo KI , project leader
Efrian Male, age unknown La Presa KI, tobacco farmer
Elvia Female, 39 Pochotita ML
Enrique Male, 35 Pueblo Nuevo ML
Ester Female, 19 Cajones ML
Estela Female,  35 Nueva Colonia ML
Felipa Female , 56 Taimarita ML
Gabriela Female, 53 Pochotita KI health promoter
Galindo Male, 56 Santa Catarina ML
Ha+tsima Female, 23 Colotlan (San Miguel) KI, project worker
Ignacio Male, age unknown Amapa KI, tobacco farmer
Inés Female, 47 Cajones ML
Jorge Male, 27 Taimarita ML
Julio Male, 37 Taimarita ML
K+paima Female, 37 Nueva Colonia ML
Leocadia Female,  31 La Presa  (Pochotita) PM
Leonardo Male,  40 Pochotitia ML
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Lola Female, 36 Pochotita ML
Lucia Female, Taimarita ML
Luciano Male, 34 La Presa  (Pochotita) PM
Manuel (Doctor) Male, 49 San Andres KI
Marisela Female, 28 Nueva Colonia KI Health promoter
Marta Female, 68 Taimarita ML
Maria Female, 39 Nueva Colonia ML
Mauricia Female, 52 Taimarita ML
Maximo Male, 39 Taimarita, ML
Micaela (Doctor) Female, age unknown Nueva Colonia KI, Travelling doctor
based in NC.
Olivia Female, 26 Taimarita ML
Otilia Female, 35 Las Latas ML
Ramon Male, age unknown Amapa KI, tobacco farmer
Ricardo Male, 19 Pochotitia KI, son Mara’akame
+tuama Female, 37 Pueblo Nuevo KI, project worker
Tutupica Male, age unknown Pochotita KI, mara’akame
2.3 MethodsThis study used mixed qualitative methods to investigate differentaspects of the questions of how indigenous Huichol migrants understand therelationship between pesticides and reproductive health (see Table 3 below).The principal method used was ethnography. This anthropological approachwas chosen to explore the wider context and deeper issues associated withpeople’s understanding of pesticides and the body, or as Nader describes it, ‘anattempt to understand how the people studied, see and account for their world’(Nader, 2011). In this sense it is an approach to research as well as a method(Reading et al., 2009). Ethnography is in itself a mixed method approach toresearch and within this concept I used participant observation, recordingdetails in a series of field diaries and in depth interviews.  This ongoingethnographic approach to data collection was complemented during stage onewith a short questionnaire and participatory methods that would inform thesecond stage of research.
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Location Mainly tobaccoplantations Mainly sierraTime periods Jan-May 2010 & 2011 April 2010-June 2011Methods Observations, recorded in field diaryShort answerquestionnaire In-depth interviews usingtopic guideFreelistingPhotovoice
2.3.1 Ethnographic methods
Participant observationParticipant observation aims to gain an in-depth understanding of a relativelysmall group  of people and their practices through intensive involvement withthe group and their environment, often for an extended period of time. Themethod, more than a simple observation of  a group of people, impliesinvolvement and participation in the group’s activities in order to experiencesomething of how the people of interest live (Reading et al., 2009, Madden,2010) .
Large proportions of my time in the field were dedicated to understanding howthe Tuapuritari live-in and understand their world and how this affects theirunderstanding of reproductive health and pesticides. This required me to attendrituals and fiestas, travel to and from some of the most remote valleycommunities on foot, participate in agricultural activities on the coast and in thesierra and to organise my research activities around the complex context and, attimes, almost insurmountable difficulties of sierra (highland) and barranca(valley) life6. As I discuss in detail in Chapter 3, living conditions in the Sierra
6 As I will describe in more detail in the following chapter,  in Tewarit+a –the name used to referto anywhere outside Huichol territory- the Huichol refer to their homeland as ‘la sierra’, or
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are difficult and logistics were complicated most of the time. The journey tosome communities required two days travel from the nearest mestizo townwith no reliable means of informing people that I would arrive. This inevitablyresulted in what could be considered failed missions. One such event occurredwhen I visited Cajones, a community on the opposite side of the valley. On thisoccasion my assistants and I were driven from San Andrés to a middle ofnowhere spot about an hour’s hike from where we believed we would find thesierra home of an informant, only to discover, on arrival, that she had left amonth earlier. We had been expecting to sleep at her ranch for the night and ourtransport back would not return until the following day. These ‘failed missions’were in fact a rich source of ethnographic data as I learned not only the realitiesof sierra living but how this affects people’s patterns of migrant labour and theirhealth related decisions.  It soon became clear why decisions are made in aninstant, planning is virtually impossible, one must always expect the unexpectedand how influential the natural environment is over human life and activities.The woman we had arranged to interview was one of the informants whom Ihad accompanied on numerous occasions to hospital while we were in Santiago.On her way to the coast she had fallen and fractured her wrist, but did not see adoctor until she reached the hospital in Jesús Maria where they put her arm inplaster. After working for only a few days in Santiago, the strain of picking andthreading tobacco began to irritate her arm so she removed the plaster, butsoon afterwards began to suffer the consequences of a fractured wrist that hadset badly.  This woman’s story and her hospital visits gave me the insight tounderstand the tensions between meeting basic needs and attending to healthconcerns combined with the real difficulties of access when you are a migrantwho speaks only very basic Spanish.
While on the coast I also spent many days conviviendo (socialising/spendingtime with others), spending time with my informants on their plantations,
j+ritisie in Wixárika. But once in the Sierra they differentiate between ‘sierra’, the high mountainplateau regions and ‘barranca’ the communities that lie at different levels down into themountain valleys. On the whole the highland plateau or ‘sierra’ communities are accessible byvehicle while the barranca can only be accessed on foot or animal.
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preparing food, threading tobacco, accompanying them to clinics, generallytalking informally about life on the coast and in the sierra, making connectionsbetween people and communities and learning about the meanings andpracticalities of reproduction among migrant families. I could see andunderstand how these migrants live and why they choose to live this way,particularly in light of their sierra lifestyles.  Accompanying them on hospitaltrips revealed the complexities of accessing health services and I witnessed theracial, social and economic discrimination they suffer in dealings withgovernmental institutions. In short, these long periods of participantobservation helped me to understand the relationships between Tuapuritariand their community, why they make certain decisions relating to health andwellbeing, moreover, what health and what work means to them as a cultureand as a community.
In depth interviewsDelicate issues such as reproduction and maternal health practices along withthe unusual topic of pesticides were difficult to access via the informal route ofparticipant observation. So that I could explore further the understanding ofpesticides and reproductive health, I conducted more than twenty semistructured, in-depth interviews using an interview guide. The interviewchecklist (see annex) was initially designed to be conducted on a one to onebasis, but this proved difficult.  Several of the women I met were not prepared tobe interviewed without their husband’s consent or presence and in reality theinterview often became a three or four way discussion between myself, myresearch assistant or assistants and the wife and/or husband of each family,sometimes with children or other family members listening-in.  In total Iconducted 21 in depth interviews, eleven of these with women on their own,five with men alone and five interviews were conducted with the couple (andsometimes other family members). Following up on my informants was morecomplicated than anticipated, as being migrants they constantly move aroundspending  little time in their homes. My initial aim had been to conduct theseinterviews in their sierra homes but this was often not possible. The locations of
67
these interviews is further demonstration of their migrant lives: thirteeninterviews were conducted in informants’ barranca or sierra  homes althoughthe husband was often not home; two interviews took place during a fiesta inTaimarita, while the recently sacrificed cows were being processed;  seveninterviews were conducted in Sanitago, three during 2010 and four during the2011 picking seasons- of these three took place on the plantations and fourwere conducted in public spaces. One interview, with the woman who had notbeen at her home in Cajones when I visited, was eventually conducted in theplaza of the foothills town of Huejuquilla el Alto.
Interviews were conducted using a checklist  which began with questions  aboutbirths, children,  reproductive history and any health problems she/he or thecouple had had in relation to reproduction and maternal child health (MCH). Noterm for ‘human reproduction’ exists in Huichol, the translation used referred tobirth and pregnancy and when translated into Huichol we actually asked about‘health or problems, during or with pregnancies or birth’. Interviewees werethen asked what they thought the main problems were in their communities inrelation to these issues.
The second set of questions asked about what they thought women and menneeded to do for a healthy pregnancy and healthy baby and whether theythought there was anything they should avoid doing or do differently duringpregnancy. The third section asked specifically about pesticides. We asked thisfirst in a generic sense:  did they know whether the use of pesticides presentedany health risks? Then we specifically asked whether they thought there wasany way that pesticides could affect an unborn child or interfere with thereproductive process. If the answer to this question was positive we then askedhow they thought this might happen, how pesticides could reach an unbornchild and what the effects of this might be. This latter part of the interview wascontextualised within the use of pesticides in commercial agriculturalproduction since most families who work on the tobacco also work on othercrops and within the use of pesticides in the sierra.  The final question asked
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what people thought the most pressing needs were in terms of reproductive andmaternal child health in their communities.
The duration of the interview was between 20 and 50 minutes, depending onthe depth of information provided.  Most interviews were conducted in Huichol.I would ask the questions first in Spanish then my assistants would translate,often referring back to me for clarification. Responses were given mostly inHuichol and my assistants would translate the answers back to me in Spanish.Although Juan and Rosa provided translation for the majority of my interviews,for some I was supported by my Huichol teacher, Totupica. His cousinTuunulima, a primary school teacher from Nueva Colonia, also accompanied meon one interview in Nueva Colonia.
With the exception of two, all interviews were recorded using a digital voicerecorder. These were then transcribed directly into Spanish on the same day.The transcription/ translations were later checked for accuracy by my Huicholteacher who also accompanied me on some trips, acting as translator for anumber of interviews. Translations to Spanish and finally to English retainoriginal grammatical and linguistic inaccuracies.
2.3.2 Other stage one methodsShort answer questionnaires, freelistings and photovoice were used during thefirst stage of this research as ice-breakers, to inform the second stage tools andas a simple means of gathering basic demographic data about the Tuapuirtaripopulation in Santiago (see annex for questionnaire in Spanish).  The datagathered using these methods was not intended to directly address my researchquestions but an un-invasive means of exploring general concepts of health andwellbeing with informants who knew me little. They also give me pointers interms of how I should pitch my later research question.
Short answer questionnaire
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The short answer questionnaire was used to obtain basic demographicinformation about the Tuapuritari migrant population in Santiago, locate theirworking sites and identify suitable informants for subsequent stages ofresearch.  The questionnaire consisted of three sections, 1) current location andsituation: details of where and with whom the person was working andobservations on the type and conditions of their accommodation, 2) Origins:who they were, where they were from and who they were travelling with, and3) Work history: work related information and history including current pay ,information on where they slept, obtained  food and washed and whether theirchildren attended  the Florece day centres. All responses were recorded by handon separate questionnaires.
FreelistingFreelisting is a participatory form of data collection that has been successful forexploring sensitive concepts and understanding how these are referred to inother linguistic and cultural setting (Davies, 1999, Ross et al., 2002). Thismethod has also been successfully  used for identifying local diseaseterminology (Peltzer et al., 2006), and for identifying cultural meanings andexplanations of illness that are useful to public health and from an ethnographicperspective (Garro, 2000, Cove and Pelto, 1993).  A freelisting exercise was usedduring stage one to gather information on the types of illnesses relating tomaternal, child and reproductive health that these migrant workers are familiarwith. Participants were asked to name illnesses in four different categories:general illnesses, childhood illnesses, illnesses relating to the process andorgans of reproduction and illnesses/conditions relating to pesticides. Aftereach ‘list’ they were asked to describe the possible causal factors for theseillnesses. Responses were recorded by hand as given (in Huichol or Spanish).Many names of ‘huichol’ illnesses were given, some of which have no translationto Spanish, similarly some terms were given directly in Spanish. Names ofhuichol illnesses were later discussed to identify meanings and interpretations.
Photovoice
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During stage one of this research I also piloted the use of  ‘photovoice’ withseveral family groups and individuals. This method involves asking participantsto take a series of photographs with a disposable camera on a specific themewith the aim being to later discuss why specific photos were taken and whatthey each mean (Bonfil Batalla, 1996, Krieger, 2008).  Photovoice has beenparticularly successful as a tool for generating participant interest andinvolvement in research, particularly with marginalised groups who aredistrustful of the motives of researchers (Castleden et al., 2008, Carlson et al.,2006).  In total I distributed cameras to all willing family groups that I contactedduring February and March of 2010, with the instructions that they shouldphotograph aspects of their daily life that are related in some way to theirhealth. In total I distributed 8 cameras, mostly to the families with whom I hadhad most contact.
While these approaches generated little data about my research question theyserved well as an entrance point to the in-depth stage of research, producinguseful data on people’s conceptions of health and wellbeing that would informthe second stage. The short answer questionnaires generated the data onlocation that I needed for mapping the second stage of my research. Data onHuichol illnesses that were generated using the freelisting exercise was my firstinsight into the types of illnesses that my informants were familiar with.  Thelist of Huichol illnesses was translated and served as a reference in subsequentdiscussions. While the results of the freelisting exercise were of varying successin terms of the objective of understanding how informants view the relationshipbetween their migrant life and their health,  the process raised the questionabout causality for the first time when in answer to my question ‘What are the
main causes of these illnesses?’  informants would reply ‘I don’t know,  you will
have to ask the mara’akame’ (see discussion of this in chapter 5).  For thephotovoice exercise migrants mostly took pictures of the social arrangements oftheir migration. This enabled me to see aspects of their life on the coast that Iwould otherwise have been unable to witness.  I do not draw on this data in myanalysis or discussion and it did not add significant detail to understanding to
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my research questions but the photographs did serve to validate my ownobservations in the field.  All of the informants who participated in this exerciseseemed to enjoy it and were pleased to be given the photograph thus theexercise also served to help me gain their trust.
2.3.3 Data collection -processThe first stage of data collection consisted largely of sample identification,exploratory research (interviews, photovoice and freelisting) described above,and participant observation. These methods were purposefully rapid and non-invasive and I spent the bulk of my time firstly locating and secondly observingand conversing with participants.  Visits to plantations were intercalated withinstitutional visits to hospitals, the PRONJAG and Florece children’s centres.During this stage I also conducted a smaller number of short interviews withpesticide sellers, asking what they knew about the risks of pesticides and inparticular how they might affect women’s health. Since I expected sellers to bewell informed this data proved useful as a marker against which to read theknowledge and understandings of informants and their employers, but theexercise was not intended to inform my research questions and for this reasonit is not included in my data analysis.
My research assistants and I were based in Santiago for the whole of stage oneand were usually accompanied by a guide who knew the ejidos and patróneswell and was able to help us locate specific plantations.
The bulk of my ethnographic data was gathered during the follow-up period.This second stage of this research consisted of visiting the contacts I had madein Santiago, in their communities and ranchos of origin and the purpose of thisstage was to know the homelands and homes of these migrant workers so  that Icould explore the Wixárika world view, study how sierra living effected theirunderstandings of reproductive health in the context of migration and how theyconceived of the use and effects of pesticides both on the coast and at home.The people/couples I interviewed for stage two were distributed across several
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different communities within Tuapurie: Nueva Colonia (2), Pueblo Nuevo (1)and Santa Catarina (2)- all accessible in vehicle, and the valley communities ofLas Latas (1), Taimarita (7), Yakapista/El Roble (Taimarita) (3), Cajones (2) andPochotita (3). As I explain in Chapter 3, in reality the Wixárika do not live incommunities but in extended family ranchos or kiekari, small groups of oneroomed houses usually arranged in a circle along with a shared kitchen and
xixiki -the families’ sacred house. Some families live completely alone in a kie(single house ranch).  Nueva Colonia and Pueblo Nuevo are the two largestcommunities in Tuapurie and many families have a small house (ki) which theyuse when ‘in town’ and family ranch (kie or kiekari) somewhere down thebarranca which they use for ceremonial purposes and when they are cultivatingor grazing their animals. Most of my interviewees had given me details of howto reach them in their kie/kiekari, as this is where they spend most of their timewhen in the sierra and stage two consisted of a series of two to three week tripsto the sierra within which I travelled from one kie/kiekari to another on foot,mule and public transport.
Tuapurie is divided by a long valley referred to as the barranca. Taimarita islocated at the lowest point of this valley, fifteen minutes uphill from the river ofthe same name.  At the highest point of the sierra to one side lies Pueblo Nuevo,accessible by an extremely unreliable thrice weekly community bus service thattakes about six hours to travel 80km (See Figure 1: Map of study region). At thehighest point of the sierra to the other side of the barranca is Nueva Colonia,served by a slightly more reliable daily bus service that takes around four hoursto travel 70km.  From Pueblo Nuevo one walks to Pochotita and Santa Catarinawhile from Nueva Colonia one can walk down to Taimarita, Yakapista/El Robleand Las Latas, (Tuapuritari walk everywhere.  I tried to reduce the distances Iwould need to cover on foot to a minimum).  Cajones, located on a plateau facingthe barranca of Taimarita was easier to reach from the neighbouringgovernorship of San Andrés. Thus my field trips were divided by the barrancaand I made two trips to either side and one to San Andrés. Juan and Rosa
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accompanied me on the trips that I took from Pueblo Nuevo and San Andrés andI was assisted by Totupica, my Huichol teacher, on the trips from Nueva Colonia.
The logistics of planning these trips were always stressful and very timeconsuming.  Travel arrangements were expensive, complicated and fraught withuncertainty. Community bus services travel to and from Huejuquilla, thefoothills town in the highlands of Jalisco State from where one ‘jumps off’ to thesierra and the town which the Wixárika frequent if they need to buy medicine,deliver a baby by c-section or travel on to any larger towns. Bus services aregenerally unpredictable.  While most of the time they leave late or not at all,  onthe day the clocks went back one hour the bus to Pueblo Nuevo left Huejuquilla‘on time’, one hour early, with my backpack and provisions on board while I wasnearby waiting for the time to pass.  On this occasion I was fortunate to be witha young Huichol friend who managed to persuade an acquaintance to drive meat top speed to catch the bus, which had left nearly half an hour earlier.Anecdotes relating to these journeys abound and on this particular field trip Ikept a record of each time the bus stopped, the reasons for stopping and theperiod of time we waited. These included the driver stocking up his supply ofcold beer, the starter engine falling off, a scheduled half hour beer and toiletstop, one of the back tyres flying off, the minibus overheating and waiting forthe driver to return with cold water from the waterfall to cool the engine down,allowing animals to pass and the routine stop in Tenzompa, the small mestizotown one hour from Huejuquilla, where local women get on the bus to sellhomemade food.
Suffice to say that there were usually numerous delays on each journey and itwas necessary to make provision for unforeseen circumstances as theseinevitably occurred. These logistical feats were in themselves a very rich sourceof ethnographic data. An example of this was the invitation I was given to afiesta being organised by several of my informants in Taimarita, the date ofwhich had shifted several times over a period of two months. Witnessing andparticipating in the attention to detail and accuracy that the process of
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organising these fiestas involved really brought home to me the intensity ofbelief. Until then I had naively assumed that Wixárika fiestas were more aboutmaintaining tradition and custom than about genuine belief in their power ofthe ritual.  During the fiesta I had planned to conduct three interviews but as theevent progressed and the preparation for killing of seven cows consumed dayafter day I also began to realise how profoundly important these events were,for Huichol health and wellbeing and how insignificant to them my researchproject was.
The ethnography of my second stage of field work provided multiple sources ofdata, one of which was the actual interviews, another the casual conversationsheld with the many informants who shared their homes with me andaccompanied me on foot to hidden kie and a third, being with and observingpeople. The participation and observation in what to the Wixárika are routineevents and circumstances have multiple and profound meanings in terms of myinterpretation of other sources of data.
2.4 ReflexivityEthnography is not informed by scientific principles that seek objectiveand generalizable results but gains its validity through the construction ofthoughtful and appropriate methodologies, systematic gathering andinterrogation of data and the thoughtful presentation of material (Madden,2010, p24). Central to this process is reflexivity,  ‘turning back on oneself, aprocess of self-reference’ (Davies, 1999, p4). This essentially refers to theawareness of the influence that the ethnographer has on the study, the peoplestudied, selection of topics and the processes of data collection and writing-upfieldwork.  The starting point of this reflexivity is an appreciation of one’s ownpositionality. To this study I bring a multidisciplinary background in publichealth and social sciences that motivates me to seek data and conclusions thatare both theoretical and applied, a point to which I will return in chapter 4.Having lived for many years in Mexico and with a longstanding concern for the
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country’s indigenous people I bring a politically and socially motivated interestin the Huichol, one defined by my knowledge that this population has beenserved centuries of injustice and exploitation. From a theoretical perspective myacademic training was influenced by feminist critical theory, hence I seek tounderstand the underlying, distal causes and influences while at the same timeidentify explanations that can be addressed through policy and programmes.Thus my own position is multiple: I seek to critically analyse the influences onHuichol understandings of reproductive health and pesticides while alsoidentifying realistic practical solutions to improve their wellbeing.
When I began my fieldwork in the sierra the governorship’s ban on pesticideshad recently been lifted. While outwardly this might suggest that pesticides hadbecome a political issue, this was not in fact not the case, and I did notencounter strong or politicized opinions for or against the ban.  Even so, interms of this issue I was cautious to situate myself in a neutral position and didnot discuss the ban. I could see the need for pesticides in the dry arid sierracommunities and for pest control in the fertile tropical valley but was alsoaware of their effect on drinking water and the potential for their misuse andmishandling leading to intoxications. Although Patricia Diaz and the Huicholsand Pesticides NGO had been my entrance point to this issue, I distanced myselffrom her while working in the field, stating only that I knew her and herorganisation. Patricia had in fact been ‘imprisoned’ in the community forseveral hours on her previous visit for supposedly arriving ‘uninvited’ to animportant religious fiesta (according to her version of the story the ‘friend’ whohad invited her refused to admit that he had done so until the inebriatedGovernor who had imprisoned, her actually threatened to have her thrownout). I was aware that her involvement with the community had becomepolitical in various ways. In addition to her pesticide activism and moralattitude towards the chemicals she had paid for the studies of several Huicholmedical students, a favour that had also tainted her reputation throughgenerating envy. Involving oneself in internal sierra politics would have earnedme a one way ticket home and for this reason I also avoided, where possible,
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discussions about gender equality (see discussion of this issue in chapter 6).While the use of pesticides was not itself a sensitive issue in the sierra, askingquestions about reproductive health was delicate. Although I approached thiscautiously, previous events in the community had left their mark. In 1985 abook titled ‘Violence, drugs and sex among the Huichol’ was published by theprestigious National Institute of Anthropology and History (INAH). The author,Miguel Palfox Vargas, had been one of the first rural teachers to work in thesierra and on his return he wrote this book. In doing so he dirtied not only hisown name, but that of the INAH and anthropology itself. As Schaefer states inher ethnography of Wixarika women, ‘...this book is a very slanted version ofHuichol life and intends to draw its readers into the sensationalist topics...’Schaefer does not refer to his work because of ‘the questionable reliability ofhis text and his complete disregard for discretion as well as moral and ethicalresponsibilities as a researcher. Literature such as his serves only to perpetuateprejudice and misunderstanding about Wixarika culture’.  The book, which Icame across in a library of the UNAM, gives a sexually explicit description of ascene with a young Huichol girl, part of a storyline in which several namedindividuals and families are linked though extramarital relationships. The caseof this book was retold to me on numerous occasions in the Sierra by means ofan explanation for why anthropologists, in particular, are disliked.
Thus I was fully aware that the community had reason to be suspicious of me.Not only did they not know me, but they had reason to distrust me. Thisdistrust may in part explain some of the silences that I received in response tomy research questions.  While, as I mention at the beginning of this chapter, Iwas cautious about not aligning myself with government or any group that thecommunity considered their ‘enemy’, the simple fact of being a teiwari andasking questions raised suspicion. This would inevitably impact upon the datathat I was able to gather.
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2.5 LimitationsThe first important limitation of my data is that this is limited to and biased bythe people I interviewed, a selection influenced by my own and my informant’spositionality within the sierra. While I maintained good contact with healthworkers and anthropologists while working in the sierra, and many of myinformants identified me with these groups, my principal link became theHuichol Health Council to whom my research assistants Juan and Rosa wereattached. This is essentially a community based non-governmental organisationsupported by the Regional Institute of Public Health based at the University ofGuadalajara.  Through this group I negotiated community consent and while onthe coast my assistants initiated discussion with potential participants underthe banner of the ‘Huichol Health Committee’.  How people viewed this groupwas  important in terms of whether or not people consented to participate andthe details my informants were prepared to provide was influenced by who wewere and where we were placed within the community. I was also assisted inthe second stage of my research by my Huichol teacher, Totupica, whose‘banner’ is his well respected family including the head teacher of NuevaColonia’s primary school. This, combined with his own training in animalhusbandry enabled him to elicit deeper and more complex information thanJuan and Rosa. Although Totupica did not accompany me to the coast for theinitial sample selection, he influenced the fact that I worked more intensivelywith informants from the barranca community of Taimarita where his motherwas born and members of his extended family continue to live.
Both stages of this research presented a series of logistical and practicallimitations that strongly influenced decisions I made regarding data collection,sample selection and research methods used. The Wixárika are an indigenousgroup, to this day considered to be one the least acculturated or mestizado of allnative Mexican communities. This issue is discussed in more detail in thefollowing chapter, but of concern here are the limitations attached to workingwith a very non-western culture and a community of people who have lived
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through centuries of ethnocide, exploitation and political subjugation.  Madden,in ‘Being Ethnographic’, his guide to the Theory and Practice of Ethnography,discusses a series of problems associated with ethnographic research with non-western cultures,  most of which I experienced in the course of my fieldwork(Madden, 2010). I have divided these problems into issues associated with i)language and culture, 2) politics and privacy issues and 3) practical andlogistical.
2.5.1 Language and cultureI began learning Huichol in 2009 during the formative stage of this research.Wixárika belongs to the Uto-Maya family of native American languages (IturriozLeza, 2006). The language is relatively isolated, sharing a proportion ofvocabulary with the neighbouring Cora and to a lesser extent Tepehuanocommunities but incomprehensible to other Mexican indigenous groups. Non-Huichol scholars began ‘writing’ the language during the 1980s, around the timethat western education systems arrived in the sierra and there are now ahandful of linguistic studies (Santos Garcia, 2008, Iturrioz Leza and Ramírez dela Cruz, 2012, Iturrioz Leza, 2006) none of which use the Tuapurie branch ofWixárika. In spite of scholarly research and development the language hasremained essential oral and is not used in a written form within theircommunities. Basic education should be bilingual but Huichol children neverreally learn the written form of Wixárika: once they learn to read and write theydo this in Spanish which is the written language that is used by Huicholauthorities and at General Assembly, although the oral language is very muchalive.  Wixárika has an exceedingly complicated and distinct language structuremaking it very difficult to learn; for example, objects have a number of differentforms depending on where they are located, adjectives such as ‘tall’ or ‘low’have different forms depending on the objects they are describing, there is not aclear cut division of tenses and the sentence structure and vocabulary arecompletely different from either Spanish or English. This is before we add in thecomplications of a different world view where corners, the colour brown andtrees do not exist: there are of course no natural ‘corners’ in the sierra where
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homes were originally oval shaped, the colour brown is covered by diverseshades of greens, blues and yellows and the Wixárika know the native word forevery type of tree that exists so they have no need for a generic form. Totupica,a recent graduate of veterinary studies at the National University of Mexico(UNAM),  was a keen educator and had taught written Wixárika as a bilingualprimary school teacher before he began his degree, but we had very little to goby in terms of linguistic and grammatical aids. By the time I began fieldwork Icould use basic sentences and pick out the theme of a conversation but mostly Idid not follow details of what was being said, making me heavily reliant ontranslators and my interviewees’ basic use of Spanish.
TranslationMost of the migrants I worked with spoke at least some basic Spanish:  abouthalf spoke the language relatively well and some, including one of my mostvaluable informants, were almost completely monolingual.  Most of the time Iwas accompanied by either Juan and Rosa or Totupica and although most of myinformants made an effort to communicate with me in Spanish some of the timeand  I was able to conduct  a small number of interviews entirely in Spanish, themajority of my research was conducted through one of my translators.  Thus theissue and problem of translation was omnipresent. While Totupica is completelybilingual, could translate with a very high degree of accuracy and understoodthe finer details, aims and objectives of my research, this was not the case withJuan and Rosa. My research assistants finished secondary school in the
telesecundaria (rural secondary school system taught principally throughtelevision programmes) of Pueblo Nuevo and their Spanish is considerably lessaccurate and articulate than mine. When we began working together I spentconsiderable time discussing my research with them, talking about the issues Iwas researching and teaching them about maternal child health (MCH), buttheir knowledge of these issues remained weak. We discussed the translation ofconcepts such as ‘reproductive health’ and MCH in detail and they did becomeskilled at explaining these issues in Wixárika, but I suspect that there wasalways a degree of discrepancy between what I asked in Spanish and their
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translation to Huichol, a suspicion that was confirmed when I had their writtentranslations checked by Totupica.  This discrepancy was in part due to theabsence of vocabulary. The Huichol of Tuapurie has no direct translation formany parts of the anatomy that are used in the process of reproduction whichare not considered vulgar. Thus there is no word for vagina or penis, fallopiantubes, ovaries, testicles or sexual intercourse. To some extent these can bereferred to by describing their use and it was possible to describe the uterus asthe ‘place where the baby grows’,  there is a generalised concept of the ‘place thebaby comes out of’, but this does not differentiate between vagina, cervix or anyother part of the female sexual anatomy. There are no specific terms forspermatozoa, ovum or embryo although these could be described in terms oftheir role as human seeds and the beginnings of life. This was a problem Idiscussed at length with Totupica and which he in turn, cautiously, discussedwith fellow Tuapuritari. I was in fact given a copy of a manual of Huichol formedical use that had been written by a (non-Huichol) team working in SanAndrés. This contained a series of words for sexual organs but both my researchassistants and Totupica agreed that it was unacceptable to use these words inTuapurie.
When it came to the transcription of my interviews at first I worked directlywith Juan and Rosa. I had instructed them to translate the interviews to meverbally word for word while I typed them up. Sometimes they worked alonefirst, writing down the Spanish version which they recited back to me later onand we checked with the audio recording. I insisted and clarified each time thatI needed a word for word translation of everything that was said. I took theirword for it that the translations had been exact but asked Totupica to check thetranscriptions for accuracy. As it turned out, not only had my assistantsshortened virtually every answer, providing an edited version of what peoplewere saying but they had also completely omitted many sections ofconversation. The final transcripts of interview were almost twice as long as theoriginal versions.  It became clear to me that neither Juan or Rosa fullyunderstood what the purpose of this research was and in fact the concept of
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‘research’ was to some extent strange to them. This was an issue that Icontemplated on many occasions, only to reach the conclusion that while theywere not skilled translators, from a political perspective they had played acrucial role and at the time there was  no-one better placed or more skilled whowas able to replace them.
Language and world viewThe Huichol language developed within the confines of the sierra and just asthere is no word for ‘corner’, there is no native vocabulary for any item thatoriginates outside the sierra, from food and clothing items to technology,political roles and systems. There are a number of words in Huichol that, overtime, have been incorporated into their language from Spanish and havebecome huicholised over centuries, clear examples of these are the words forcow, horse and donkey, waka, cawayo and purito in Huichol and vaca, caballoand burro or burrito in Spanish.  Conversely, there are many names for differenttypes of grazing grass and grass at certain times of year, for many differentstages of corn growth and types of rain. Essentially Wixárika reflects a verydifferent world view, social relationships and interactions with a very particularenvironment and world that includes spirits of dead ancestors, sacred animalsand plants, as I will explain in the following chapters. It is also an extremelydynamic language that is currently in the process of rapidly incorporatingSpanish and even English terms. These changes mirror the cultural processesthat the sierra is experiencing as every year greater numbers of young Wixárikachose to study outside the Sierra and go on to obtain  university degrees, set uphome in the foothills towns of Huejuquilla, Colotlan and Mezquitic or  migrate tothe cities of Guadalajara, Zacatecas, Tepic, Mexico and El Paso, Texas.  Tuapurielives an existential conflict with itself and its people, torn between maintainingits powerful traditions and lifestyle, retaining their children who have qualifiedas lawyers, nurses and engineers and controlling the continual exchange ofgoods, values, services and culture that flow into and out of their community. Asa teiwari researcher there was suspicion that I would, on the one hand,somehow steal some of this cultural capital and on the other, introduce ideas
82
into people’s heads, thus contributing to an acceleration of this potentiallydestructive aspect of cultural dynamism. Thus I was a potential threat and onethat people did not really understand or trust.
In the course of my research a number of other cultural/ linguisticcomplications came to light that were highly relevant to the topics of this study.
Uaye is the Huichol term for medicine. The same word is also used forpesticides. Thus one ingests uaye or puts it on a sprained muscle, uaye is used toinoculate children and uaye is spread on fields to eradicate pests.  The genericnature of uaye leads one to wonder to what extent this term influences the wayeach type of uaye is understood, particularly when some forms of uaye arecurative and others are highly toxic. The use of uaye for pesticides can beexplained by the fact that these uaye ‘cure’ crops of disease –pests. Yet here I aminterested in understanding pesticides as harmful. I will discuss these linguisticproblems in further detail in the following chapters.
Forms of communicationThe other key communication problems related more generally to the mannerof speaking or, more precisely, asking questions. Madden  retells a conversationbetween Evans-Pritchard (EP) and Cuol, one of his informants, cited in The Nuerin which not only does Cuol not seem to tune into EP’s form of asking questionsbut  positively appears to avoid answering and leads EP down a completelydifferent avenue of conversation using what the author describes as ‘skilfuldeflections and counter-questions’ demonstrating ‘concern about the ultimateuse of the information’ (Madden, 2010, p69).  The author goes on to describehow during his fieldwork he found that ‘direct questions can be considered rudeand discomforting in many social settings’. These are all concerns that I facedvery directly in the process of my research. My questions were frequentlyreceived with silence. A silence that reflected many and multiple concerns onthe part of my respondents: an uncertainly about why I wanted this informationand what I might do with it, a discomfort at sharing information with someonethey knew little or not well enough, an unwillingness to share information with
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me in front of others and not feeling in any way compelled to answer.  While Ialways endeavoured to conduct interviews in spaces where we would not beinterrupted, more often than not this was not possible. ‘Private space’ is simplynot conceived of in the same way by the Huichol. In the sierra, space iscommunal, homes are mostly inhabited by extended families and it isinconceivable to ask someone not to listen in, or to leave because we are holdinga ‘private’ conversation. While my interviews mostly did not attract largenumber of onlookers, conducting an entire interview in private was more amatter of luck and chance than planning. Furthermore, simply asking for aprivate space to conduct an interview would itself have awakened a series ofother concerns. In common with the issue of requesting written consent, takingHuichol people into a private space to talk to them alone is attached to a seriesof negative connotations regarding manipulation,  coercion, corruption, use offorce and intimidation to obtain information, signatures or votes. Usually Isettled for seeking a quiet time and location where we were less likely to beinterrupted, often in people’s houses or patios. The interviews I conducted inSantiago took place in a variety of spaces including the homes of employers, aquiet comedor (canteen) or the plantation itself.
As is usually the case with ethnographic research I adapted my forms ofquestion as the interviews progressed, being guided by my research assistantsas to how to or how not to ask certain questions. It soon became clear thatcertain forms of question came across as intimidating. For example when Iasked ‘why’ women had not been to ante-natal appointments at the health clinicor ‘why’ they had decided not to seek help from a medical doctor this wasfrequently taken as an incrimination and Huichol women and men areaccustomed to being told off and intimidated by health workers. I also becameaccustomed to the multiple means of ‘sabe’ a term that translates directly fromSpanish as ‘to know’ or ‘(he/she) knows’ but frequently implies anunwillingness to respond. On one occasion the teenage daughter of one of myinformants responded with silence when I asked her what her name was. Afterasking for a second time I turned to her father and asked him his daughter’s
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name, to which he retorted ‘sabe’. On this occasion we joked about thepossibility that neither father nor daughter knew the girl’s name, but generally‘sabe’ was a conversation stopper, abruptly ending coversations. In a generalsense the Huichol are uneasy with direct questions and do not feel morally orsocially obliged to respond. It is not considered rude to simply ignore someone’squestion or request for information, least of all when this person is a teiwari.The interview dynamic simply had to adapt to and incorporate these ways.
2.5.2 Politics and privacyObtaining community permission or consent to work in Santa Catarina requiredthat I first approach intermediaries, cultural mediators who knew people withinthe political structure of Tuapurie and secondly, agree to a series of conditions.In this sense it was also necessary to make political and strategic decisionsregarding which teiwari groups I worked with during my field work and bothanthropologists and government health workers are treated with suspicion. Theissue of cultural theft is omnipresent, enshrined in the belief that the Wixárikahave intensely rich culture and traditions that others wish to exploit. There isclearly some truth in these concerns and my problem was how to negotiatearound them so that I could safely and ethically gather data.
Political correctnessIn spite of approval of my project by the General Assembly I was constantly ontrial and at times felt under surveillance, particularly when visiting ceremonialcentres and during fiestas. My final visit to the valley community of Taimaritawas to attend a fiesta being organised by several of my informants and whichwas attended by many people I had interviewed. I had been personally invitedby one of the organisers and I was accompanied by Totupica whose own familywere also participating. The rhythm, as with all Huichol fiestas, was extremelyintense. The scene was stunning, set in the depths of a deep green valley withclear blue skies and mountains towering above, held among a circle of adobehuts, coloured with the bright patterns and shapes of Huichol traditional dress
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and adorned with layers of intricately handmade offerings. I was anxious toknow whether I would be allowed to enter the xixiki (ceremonial house) wheremost of the offerings were displayed and where the ceremony would take place,or take photographs. Entering the xixiki proved to be more straightforward thanI had expected and I was quickly invited in soon after the ceremony started. Onthe very first day I asked my host whether I could take photographs. Beingunsure, she decided that it would be best to ask Maximo, also one of myinformants and the leader of the ceremony, but neither could Maximo give mean answer, suggesting I consult the Agente, administrative leader of thecommunity. The Agente replied that he would need to ask the elders.  Two dayslater and after some drinking the husband of my host approached me and toldme that earlier that day, around the fire, the elders had discussed whether itwould be alright for me to take photographs. They had agreed that it would be,so long as I did not use a video recorder, so ‘go ahead, take as many photos asyou like’ he told me.  I was in fact asked if I wouldn’t mind taking some photosinside the xixiki.
It was not until I received the second or revised translation of my interviewsthat much of what  my informants said and thought about me came to light. Myassistants had played a politically sensitive role, electing not to tell me what myinformants had said about me in Huichol during the interview –quite rightlyplaying on the team of their community rather than mine. During the secondstage of interviews some of my informants had commented, in Huichol, thatthey did not know why I wanted this information, thought that they hadalready told me all these things, weren’t really sure if they wanted to talk to meand that they had spoken with others about this. One woman commented how,while she was on the coast, several fellow Tuapuritari had refused to talk to meas they didn’t know what I wanted or who I was and didn’t really trust me.During data collection I explained, repeated and sought different words todescribe the purpose and objectives of my research, usually mediated throughone of my assistants. Some of my informants said how they thought this wasreally important, that there were many health problems in the sierra and it was
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good that someone was concerned about them and wanted to do something.Many confessed that they didn’t know if they could be of any help as they didn’treally know about these things but that they would tell me what they could.Some began their interview on a negative tone which I did not learn about untillater.
Treading with extreme caution was also necessary in the sierra and I worked atall times on the principle that it was better to stay put than to advance. At timespeople surprised me with their openness, on other occasions I wasuncomfortable and unsure whether I was welcome.  While certainly I took fewerphotographs and asked fewer questions than I would have liked, probably thiswas the only politically and ethically correct way of working.
2.5.3 Practical and logisticalMany of the practical and logistical problems that this fieldwork evoked havebeen described above.  The issue of transportation and movement within thesierra was always difficult. I lost count of the number of buses that broke downsomewhere en route and working with sierra time and uncertainty wasforeboding, always giving me the impression that something was going to gowrong, which it usually did. But these were only some of my logistical problems.Other issues also affected the complications of data collection, ultimatelylimiting what was going to be feasible and how much I would accomplish.
After completing stage one of my research I mapped the locations of myinformants and assessed the feasibility of actually being able to follow them upin the sierra. The study conducted by Huichols and Pesticides (Díaz Romo,2002) managed to follow-up fewer than half of their baseline participants andthe first decision I made, for practical reasons, was only to follow-up familieswhen there was more than one informant living in the same community. I alsoexcluded a number of informants on the basis of limited initial contact andfinally I excluded several families from a difficult to reach community after I had
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been advised that these were ‘permanent’ migrants who rarely return to theirhomes.
Another key deciding factor in the planning of my second stage was the centralfact that all of my informants are migrant labourers and therefore most of themspend large proportions of the year working away from the sierra.  There is aclear pattern to the year of Wixárika migrant labourers. When the tobaccoharvest finishes in April or May some head briefly south to Michoacán to pickmelons then they must return to their communities to prepare their land forsowing. This period is intercalated with a series of rituals and fiestas related tothe agricultural cycle which continue until the end of the summer. June toSeptember is rainy season. During this time the sierra is difficult to navigate,buses are less reliable, many vehicle and foot routes become impassable, one ofthese being the stepping stone river crossing to Taimarita where the communityis cut off for some time every summer.  By September when the rains begin tosubside, migrants begin to head off again. By the second week of November theyare back in the sierra as it is time to pick their maize so they are in the fields,often an hour or two’s walk from their home. Then in January or sometimes asearly as December, wishing to catch the end of the coffee picking season, oncemore they head off to Nayarit.  This cycle of migration, agriculture and ritual leftme with few weeks of the year within which I actually had a good chance offinding my informants in their homes and they themselves had warned me ofthis. Sometimes I found the whole family, often only the wife and sometimes noone at all was home.
There are no hotels in Tuapurie save a couple of grubby rooms for rent near thebus stop in Nueva Colonia that opens onto a patio full of vicious dogs. This lackof accommodation meant that mostly I did not know where I was going to stay,with the exception of Pueblo Nuevo where I was always accommodated in thepurpose built project house run by Juan’s family. It was necessary to travel fullyequipped with bedding and food and I needed to be prepared to walk longdistances:  Taimarita is a six hour hike down into the valley,  growing hotter and
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more humid as you descend. Into my logistics I needed to organise the purchaseof food in Huejuquilla and to carry large quantities of cash -paying someone todrive you in or out of the sierra in an emergency does not come cheap- as wellas carry clothes for two climates, the sub-zero temperatures of the sierra atnight and the sweltering heat of the valley during the day. There were alsosmaller potential threats to be accommodated mentally or logistically; the lackof any form of communication or medical care in the valley communities,sleeping in close vicinity of Durango scorpions, black widow spiders and less lifethreatening beasts such as the omnipresent rat and tlacuache, not to mentionseveral members of the canine family.
None of these practical complications were insurmountable. I quickly realisedthat things would rarely go as planned, that I needed to seize opportunitieswhen they arose, always allow plenty of time and prepare a contingency plan.The final limitation to my fieldwork and one which affected both my trips toNayarit and to the Sierra was the sudden increase in drugs related violence inthe area.  Organised crime and the violence that goes with it have been on theincrease in Mexico since around 2005. By 2010 when I began stage one of thisresearch drugs related violence was an everyday occurrence which had longsince begun so spill south into more central and southern states. Nayarit andJalisco had always been on amber alert. In April 2011 after a clash betweenarmed forces and drugs militia close to Santiago left 30 dead, violence increaseddramatically. There were numerous confrontations involving bespokearmoured vehicles in the foothills communities of Mezquitic  and Colotlán, andcartel militia seized control of the access highway from Fresnillo as well asroads throughout the state of Zacatecas. Throughout the region schools andgovernment offices were closed and soon afterwards the University ofGuadalajara announced that it would cease all activities in the region forforeseeable future. These events effectively drew a line under my data collectiontrips bringing my field data collection to a close.
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Chapter 3 Context.
The two contexts that this study spans are physically close butculturally quite distant. The Sierra Madre Occidental, home to the Huichol aswell as Cora and Tepehuano communities, is one of Mexico’s most stubbornlyindigenous enclaves, boasting a social geography termed ‘a region of refuge’ and‘deep Mexico’ by distinguished Mexican anthropologists Gonzálo AguirreBeltrán and Guillermo Bonfil Batalla (Bonfil Batalla, 1996, Aguirre Beltrán,1991) in recognition of the cultural, social, historical and geographicalparticularities that set these communities apart from mestizo Mexico.  Incontrast, Santiago Ixcuintla is a typical rural agricultural town still forging itsown identity through a continual process of mestizaje as the local populationshift between their humble peasant origins, annual cycles of migration tosouthern USA and constant interactions with both indigenous migrant workersand their own more cosmopolitan family members who have fled to the cities ofGuadalajara, Mexico, Juárez and the ‘other side’ of the US border in search ofopportunity.
The Wixárika have their homes in the Sierra, but the people who are the focus ofthis study are migrant agricultural labourers who spend a large proportion oftheir year working in different regions of Mexico, mostly only returning to theirhomelands to sow their milpa (cornfield) and participate in ceremonies. Thepurpose of gathering data in both contexts was to understand how the Huicholcosmovisión or world view and their experience as migrants shapes andinfluences their understanding of pesticides and reproductive health. While themigrant experience and context of living and working on tobacco plantations inNayarit clearly influences their understanding of these issues, it is mediatedthrough a very different lifeworld marked by a history of exploitation, territorialconflict, ethnocide and poverty and shaped by traditions and customs thatrevolve around agriculture and religious meaning, shared with a community ofspiritual ancestors, sacred animals and a geography of deities.
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3.1 Framework for the determinants of reproductive healthIn this chapter I will describe both these contexts and the factors whichpotentially influence both their reproductive health outcomes and theirunderstanding of these. These are organised in terms of a framework for thedeterminants of health understandings and draw on both public health andmedical anthropology, broadly divided into the ‘proximal’, ‘intermediate’ and‘distal’ (Krieger, 2008, Reading et al., 2009) influencing factors.  Thesedeterminants are all situated within a framework of structural violence, aposition that describes how social arrangements and structures affect peopleunequally, constrain agency and discriminate against marginalised groups.Structural violence emphasises the historical and political nature ofinstitutionalised social arrangements, placing emphasis on colonialism, race andhistorical power structures that, to use Farmers words, put people in harm’s
way (Farmer, 2006, p30). In this chapter I will focus on the contextual factorsthat put the Huichol people in harm’s way as well as the cultural, historical andsocial factors that continue to shape their beliefs and understandings abouthealth.
There is a general consensus in public health on the ‘proximal’, mainlyindividual level, factors that influence reproductive health outcomes and thatthe ordering of these differs between contexts and populations. Most researchagrees that education and knowledge, family economy or socioeconomic level,place of residence (rural/urban) and individual behaviours are importantproximal determinants (Bhatia and Cleland, 1995, D'Souza et al., 2011). At thislevel I am also placing two key determinants that are central to this populationand which I will explore in greater depth: i) Huichol ethnomedicine, this culturalknowledge about wellbeing is present to some extent in every cultural group,but plays a more important role among indigenous people where a deeper levelof medical pluralism usually exists (Aguirre Beltrán, 1994a, Campos, 1992,Littlewood, 2007); and ii) the context of tobacco farming in Nayarit.
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Some authors talk only of ‘proximal’ and ‘distal’ while others also use the term‘intermediate’. This middle level refers to social and community factors such asgender, culture and beliefs, spirituality and environment. These elements arecentral to frameworks that seek to understand indigenous people’s healthbecause they generally live within a subculture of national society. Numerousstudies discuss the importance of spiritual wellbeing to indigenous people(Koenig, 2007, Durie, 2004, Williams and Sternthal, 2007) and intertwined withculture and spirituality among indigenous people are the role and status ofwomen. Gender is a determining factor on multiple levels since women’s bodiesare the principal space of reproduction and they are the agents of knowledgeabout this within a family, transmitting cultural and gender specific informationabout biological and cultural reproduction to future generations. For Farmergender is an ‘axis’ of structural violence, an institutionalised form of inequalitywithin societies and cultures that compounds other factors (Farmer, 2005). Theenvironment and geography also operate in multiple ways since these, forindigenous people, have a deep rooted relationship with their culture andidentity and through these channels with their wellbeing. They also have adirect impact on these lives because indigenous people live in such close contactwith the physical environment, both as migrant workers and in their homes.overlapping with and influencing proximal factors such as working conditionsand housing.
The distal determinants are national and international events and structures.Since the population of interest is an indigenous group it is useful to draw oncritical medical anthropology and studies of minority group health to definethese. Brown (in Singer) refers to ‘social relations of exploitation’, as the‘macroparasitic’ causes of health while Reading and Wein talk of colonialism,racism, social exclusion and self-determination (Singer, 1990, p182-3), (Readinget al., 2009). These are echoed by Durie who has researched the determinants of
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Maori health and cites the history of colonisation leading to a pattern of ‘loss ofculture,  loss of voice, loss of population and loss of dignity’ (Durie, 2004).
A context of structural violenceHow these ‘distal’ factors influence the proximal factors and in turn health isencapsulated in the concept of Structural Violence. Singer approaches this distallevel from the world economic system, suggesting that the ‘macro level politicaleconomy’ is inseparable from micro-level factors. His approach, like that ofScheper Hughes and Farmer is to understand health within ‘the larger politicaland economic forces that pattern interpersonal relationships, shape socialbehaviour, generate social meaning and condition collective experience’ (Singer1990 p181, Farmer, 2005, Farmer, 2001, Farmer et al., 2006, Scheper-Hughes,1992). I will discuss the concept of structural violence as a tool forunderstanding how these distal national and international institutions andrelationships affect the individual in more depth in Chapter 4. Here therelevance is its position in a framework for explaining how distal national andinternational political and social relations and institutions that affect people’sunderstanding of reproductive health.
A starting point for understanding the context of structural violence withinwhich the Huichol live and work, is the history of exploitation and oppression towhich this and all Mexican indigenous groups have been victim since theSpanish Conquest.  Their current social and economic relationships with thestate are historically determined and have become structural in the form ofinstitutions and power relationships through which indigenous communitiesrelate to mestizo Mexico on all levels, a relationship mostly characterised byextreme inequality. This unequal and racist structure was legitimised by theconquest, became institutionalised at independence and compounded underneoliberal policies of recent decades. Whilst recent socio-political events havehad some positive impact, the culture of exploitation and racism remains. It is
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knitted into the state structure and social fabric through welfare hand-outs,agricultural working conditions, health and education provision.
Structural violence is evident on all levels. As is illustrated below, thesestructural injustices are mediated through gender, culture, communityrelationships, geography and environment, the intermediate determinants ofhealth understandings. They also directly affect the proximal or individualdeterminants: general health status, education, socio economic status and placeof residence. This chapter will begin by looking at structural and distal factors,the national situation and history of the Huichol people.
Figure 3: Framework for the determinants of understandings about pesticides
reproductive / maternal child health
3.2 Distal determinants: Mexico and the context of structural violence
3.2.1 Criollos, mestizos, indians and the formation of MexicoIt is a tall order to briefly describe Mexico. This Latin American giant, thelargest Spanish speaking country in the world with nearly 110 millioninhabitants, is one of the most culturally and geographically diverse nations on
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earth. As unequal as it is diverse, Mexico is characterised by contrasts andextremes where in the suburbs of Mexico City and Monterrey extreme povertyexists, often within metres of extreme wealth. Ultra-modern architecture in theSanta Fe business district of Mexico City, an area inhabited largely by thedescendants of white Europeans, is juxtaposed with corrugated iron shacks,precariously balanced on the crumbling rock faces only a few meters away,where migrants from poor rural and indigenous regions of Mexico are trying tomake a new life.
In 1492 when Cristobal Colón and his shipmates equivocally stumbled across anisland of what is now the Bahamas on their search for a sea route to India (thusthe origin of the term ‘indians’ to refer to America’s native people), Mexico washome to a population of approximately 11 million.  Thanks to fertile land, atropical climate, the domestication of maize and strong political and socialorganisation, central and southern Mexico had seen the rise of the Mayan andAztec empires and the Aztec capital of Tenochititlán had become one of thelargest cities in the world (Díaz Del Castillo et al., 1844).  However it took theSpanish only 3 years to conquer Mexico (1519-1521), and before the 16thcentury was over, the native population had been decimated to an estimated 2.5million (Thomas, 2004). The people who escaped massacre, disease,enslavement and forced integration mostly survived by fleeing to mountains,forests and deserts in search of safer lands. In the process many ethnic groupsdivided or journeyed in separate directions. Some settled in close vicinity toother groups where they shared mountain ranges and forests. Fishing peoplesmoved to the hills, people who lived on the plains fled to deserts and as theymigrated, they met others along the way. These were the ancestors of Mexico’ssixty two contemporary indigenous groups. The persecution and ethnocide thatthey suffered during the conquest and subsequent centuries of colonialismexplain why these people who once thrived in the finest and some would argue,most advanced civilizations of their time in the world, came to inhabit the mostremote and unfertile geographies of Mexico, regions that today are barely able
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to support even a subsistence economy [see for example (Aguirre Beltrán, 1991,Bartolomé, 1997)].
Mexico eventually gained its independence from Spain, alongside most of LatinAmerica, in 1810 and was ruled for the first 100 years by criollos, the secondand subsequent generations of Spanish immigrants, as a dictatorship. Onehundred years later, in 1910, this post-colonial regime was overthrown by apeasant uprising lead by revolutionaries Emiliano Zapata and Pancho Villa andthe modern constitutional republican state was born. One of the majorchallenges of this new republic was the formation of a shared identity and thuspost-revolutionary Mexico drew up a plan for Mexican cultural unity based onthe mestizo. This was a model that did not contemplate the survival of thenation’s indigenous populations as separate cultural groups. The plans forcreating a national identity in fact drew heavily on pride in the great Aztec andMayan civilizations and the idea of Mesoamerica as the historic interconnectedcultural region that gave origin to today’s Mexicans. However, as has beenrecognised in Mexican anthropology, this pride in ancient cultures  is atvariance  with a contempt for surviving indigenous peoples, as if these lattergroups were unrelated to the former (Cordova, 1977, Baez Jorge, 2009).Effectively the concept of a national identity did not include the survival ofindigenous groups but the formation of a mestizo nation through theincorporation of these indians, a term with connotations of racial inferiority,into the Spanish speaking working classes.
The post-revolutionary period also saw wide-scale redistribution of land andthe creation of communally owned ejidos that were the starting motors ofMexico’s inward orientated model of development, guiding the economythrough to the 1980s. Between 1929 and 2000 the country was governed bywhat became known as the ‘perfect dictatorship’ (Vargas Llosa, 1991). Onesingle political party, the Partido Revolucionario Institucional (PRI), ruledMexico for seventy years.  For five of these seven decades, aided by income froma newly nationalised oil industry, the country saw continual growth and
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development, generating resources for the formation of state run social securityinstitutions and the network of Ministry of Health hospitals and health centres.These decades of modernisation and development also saw a period of rapidpopulation growth reaching a total fertility rate (TFR) of 7.5 at its peak in 1965,a time when the national population was increasing by 3.5% year on year(Martinez, 2000).  Between 1930 and 1980 the population of Mexico grew from20 to 64 million, doubling in size from 34 to 68 million in the 1960s and 70s(Tuiran, 2002).  Yet this high fertility rate only tells half the story for it masksthe expansion of a huge urban-rural divide in terms of population anddevelopment. The agricultural state of Nayarit has one of the highest fertilityrates in the country and the town of Santiago Ixcuintla is characteristic of atrend for very large families where, during the 1960s it was not uncommon forwomen to give birth to more than fifteen children (Lopez, 1989).
By the 1980s Import Substitution Industrialisation was grinding to a halt andunder pressure from an unserviceable foreign debt, that culminated in the 1982‘debt crisis’ the PRI, by then under the dictatorship of IMF StructuralAdjustment Policies, turned abruptly to Neoliberalism, a political ideology thecountry has followed ever since (Babb, 2001, Gledhill, 1995).
3.2.2 Indigenous people and national politics“One day I tried to convince them to live somewhere else, wherethe land was good. “Let’s leave here” I said. “We can findsomewhere else. The government will help us”.They listened to me without batting an eyelid, looking at me fromthe depths of their eyes from which only a tiny light shone out.“You say the government will help us teacher? Do you know thegovernment?...”And, you know, they are right. That man only remembers theirexistence when one of their boys has done something wrong downthere. Then he sends for him from Luvina and they kill him. Otherthan that he doesn’t know they exist”. Juan Rulfo. Luvina 1953.
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When Rulfo wrote these lines, he could not have imagined that they wouldcontinue to so precisely describe the relationship between indigenous peopleand the Mexican state, sixty years later. Mexico is home to approximately 13million indigenous people speaking sixty-two languages, making this one of themost ethnically diverse nations in the world. Most of Mexico’s indigenouspopulation continue to live in isolated regions that are poorly communicatedand difficult to access and this geographic, cultural and social isolation frommestizo Mexico is reflected in far higher fertility and mortality rates that aremore than double the national averages, even in rural areas (Comision Nacionalpara el Desarrollo de los Pueblos Indigenas, 2012, Comision Nacional para elDesarrollo de Pueblos Indigenas, 2010). The majority of these groups live inareas of ‘extremely high marginalisation’ (a government category based onincome) and poorer all round health and educational indicators. Maternalmortality in Mexico which averages  MMR 62.8/100,000 on a national level istwice as high in rural compared to urban areas and many times higher amongindigenous people than the mestizo poor (Freyermuth, 2009, ObservatorioMortalidad Materna, 2012).  Ethnicity specific statistics do not exist, butmaternal mortality is highest in the three states with largest indigenouspopulations, reaching an MMR of 138/100,000, more than double the nationalaverage, in the state of Guerrero. The National Population Council estimates thatindigenous women are three times more likely to die of maternal causes thanmestizo women (Observatorio Mortalidad Materna, 2010). Infant mortality isalso highest among indigenous groups, according to the United NationalDevelopment Programme (2010 data), nearly twice as high among indigenouscommunities, averaging 17 deaths/1000 nationally and 28 in indigenouscommunities (Garcia Chong, 2010, Zolla, 2007).
There is a plethora of anthropological literature examining the reasons behindthe extremely high marginalisation and poor health indicators among Mexico’sindigenous people (Lenkersdorf, 1996, Bartolomé, 1997, Rovira, 2002,Freyermuth Enciso, 2003), although this was perhaps best articulated by the
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discourse of the indigenous Zapatista movement in their first declaration to theMexican government.
‘We are a product of 500 years of struggle: first against slavery, thenduring the War of Independence against Spain led by insurgents,then to avoid being absorbed by North American imperialism, thento promulgate our constitution and expel the French empire fromour soil, and later the dictatorship of Porfirio Diaz denied us the justapplication of the Reform laws and the people rebelled and leaderslike Villa and Zapata emerged, poor men just like us. We have beendenied the most elemental preparation so they can use us as cannonfodder and pillage the wealth of our country. They don't care that wehave nothing, absolutely nothing, not even a roof over our heads, noland, no work, no health care, no food nor education. Nor are we ableto freely and democratically elect our political representatives, nor isthere independence from foreigners, nor is there peace nor justicefor ourselves and our children. But today, we say ENOUGH ISENOUGH’. (Ejército Zapatista de Liberación, 1994)The Zapatista Army of National Liberation (Ejercito Zapatista de LiberacionNacional, EZLN) that emerged on 1st January 1994 in the state of Chiapas,historically Mexico’s poorest state, sparked a nationwide resurgence ofindigenous movements and armed rebellions and widespread intellectual andpolitical debate about the nation’s indigenous people (Neil, 1998, Turok, 1998)(and see for example Revista Chiapas between 1996 and 2000). The EZLN had adeep and far reaching effect on indigenous communities, triggering  violence,political change and a redefinition of indigenous identity on a national level. Inthe aftermath of the armed rebellion this was characterised by counterinsurgency warfare and the partnership of indigenous leaders with respectedintellectuals that resonated internationally. High level articulation of theindigenous cause in Mexico, parallel to growing militarization and counterinsurgency warfare in the southern state of Chiapas saw a reorientation ofidentities as ethnic groups throughout the country adopted a new-found pridein their indigineity, turning the previously derogatory term indio into a label tobe proud of (Bartolomé, 1998, Regino Montes, 1999).
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These intellectual, military and paramilitary interventions in Chiapas continuedthroughout the 1990s, the remainder of the PRIs years in office.  When in 2000,after many decades of fraudulent elections, the PRI was eventually forced torelinquish its grip on power, this was not driven by a call for social andeconomic equality, but a rejection of the corruption, authoritarianism andpolitical repression that the PRI had come to symbolise (Gutmann, 2007). Whilethis political change saw an end to the dictatorship, it did not bring socialimprovements. The National Action Party (PAN) who have held the presidencyever since, brought a further turn to the conservative right, driving neoliberalfree-market economics, foreign ownership, privatisation and the establishmentof unqualified business style management into governmental institutions on thebasis of a clientelistic political philosophy that differs little in practice from thePRI’s barefaced corruption (Meyer, 2005)7.
When the PAN came to power, the ‘indigenous problem’ was at the top of thepolitical agenda and the party quickly and significantly changed the officialattitude to ‘development’ for indigenous communities. This sideways step saw amovement away from straightforward state-led asistencialismo(welfareism/charity) development towards a more capitalist concept ofdevelopment: economically exploiting indigenous communities with the aim ofmaking these financially viable. These changes took place largely through thetransformation of what was the Instituto Nacional Indigenista (INI), into theComisión Nacional para el Desarrollo de los Pueblos Indígenas (the NationalCommission for the Development of Indigenous People, CDI). In contrast to theINI’s role of providing solidarity programmes, promoting indigenous culture,the CDI would focus on developing these communities economically, in a sense areturn to the 1920s integrationist policies that saw the indigenous future asmestizo. This capitalist approach to the ‘indigenous problem’ works in unisonwith the PAN’s clientelistic version of Neoliberalism, the underlying motive
7 At the time of this research Mexico was governed by Felipe Calderón for the National ActionParty. By the time of printing the PRI had returned to power under a young Enrique Peña Nieto,a clear return to old style governance. It has yet to be seen what changes this will bring forIndigenous Mexico.
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being to promote the economic exploitation of indigenous people and theirlands to make way for private capitalist investment. For the Huichol of Jaliscothis has materialised in the form of tourism development, the construction ofhighways and communications infrastructure. Essentially, the CDI aims tointegrate Mexico’s indigenous communities economically, ignoring theircultural specificity. A turn away from the more anthropologically focused INI.Funding has increased for small business projects and access to educationoutside the sierra while being cut back for community development (Fajardo,2003). In true free market fashion the PAN intends to deal with the él problema
indígena: poverty and marginalisation leading to social unrest, by incorporatingthese communities into the margins of the national economy and workingclasses rather than enabling endogenous community development.
3.2.3 Huichol communities and mestizo societyAbout half of the Wixárika  population live in just over four thousand squarekilometres of what is legally considered  their territory, indigenouscommunities and ejidos, both communal forms of land tenure, although theceremonial territory over which they wish to possess rights and concessions isvast, stretching from Wixikuta to Hara’amara (Neurath, 2003b). In the 1990sMexico signed up to ILO convention 169 ‘The rights of indigenous and tribalpeoples’, which grants indigenous people limited political autonomy. Includedin this treaty are cultural rights, such as the right to consume and transport thehallucinogenic peyote cactus, and territorial agreements that grant them rightsover most natural resources in their territory.  Díaz Polanco defines autonomyas  ‘a special regime that configures its own government for certain membercommunities which thus choose authorities who are part of the collectivity,exercise legally attributed powers and have minimal capacities to legislate theirinternal life and administer their affairs’ (Díaz Polanco, 1996).  They also have adegree of sovereignty over law and order within their territory and can imposetheir own forms of justice over many domestic conflicts and crimes, excluding
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murder8. Polygamy is endorsed and incest is tolerated while those who attemptto practice evangelical religions or are considered to be profiteering from thecommunity or its resources are likely to be exiled and lose their status of
comunero (Pacheco de Ladrón, 2002). This semi-autonomy is extremelyproblematic from a gender perspective. Crimes such as rape are grey areas.Women are violated too frequently yet rape is rarely recognised within thecommunity, a reflection of their position within Huichol society. A Wixárikawomen would not dare and possibly would not be permitted by their influentialmale (father or husband) to take their complaint to the police (Lira, 2013).
The Huichol community has on-going and at times never ending land disputeswith local cattle farmers and ejidatarios (Liffman, 2011). It is not only theborders of their territory that are disputed but in recent years the imposition ofFederal government infrastructure, notably electricity supplies and highways.Of particular prominence is the planned construction of a highway that wouldconnect Nayarit with Jalisco passing through the governorships of San Sebastianand Santa Catarina. In the latter of these communities authorisation for theconstruction of this highway was obtained through bribery, circumnavigatingthe official Huichol decision making process of the General Assembly. While SanSebastian has now approved the highway this has been halted on the borders ofSanta Catarina and the case continues at the International Court of HumanRights (Ojarasca, 2007, Godoy, 2007) . Effectively, the state and itsrepresentatives consistently push the boundaries of Huichol territory andautonomy, possessions that the Huichol unceasingly defend. In April 2010 ontheir return from the peyote hunt a group of peyoteros from Santa Catarinawere stopped, arrested and fined by municipal police for picking andtransporting an illegal substance. Fortunately the group were armed withmobile phones and immediately contacted activists in Mexico City andGuadalajara who mobilised legal support. Within a matter of hours the
8 There is no policing of the sierra, this is a role taken on locally by topiles (anunpaid role within the traditional government). State police are called inoccasionally but usually only when the crime involves a non Huichol.
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peyoteros were on their way (Vera, 2007). On this occasion the municipal policewere unfortunate, the group of peyoteros were none other than some of thehighest ranking mara’akate from Las Latas/ Ker+wita, possibly the mostcelebrated, protected and traditional community in the sierra. Other less wellconnected groups may not have been so lucky.
Reports of this nature abound for affronts of cultural, communal, territorial andhuman rights are on-going and as a result the Wixárika are antagonistic towardsany representations of the state within their territory. Government authoritiesare required to use the platform of the General Assembly for any issues thatneed to be discussed with any of the four communities. These issues are dealtwith swiftly and the representatives are despatched forthwith so that theAssembly can get on with discussing internal issues without eavesdroppers.Tuapurie takes its autonomy seriously using its authority to control what goeson within its boundaries, often to the very limits of legality.
3.2.4 Distal cultural determinants: written and unwritten Huichol historyIndigenous folklore, as opposed to culture, continues to be an importanttourism selling point but only inasmuch as it does not impede free marketeconomics. In this sense the Huichol are one of Mexico’s most poignant ethnicgroups: prized for the continuity of their ancestral traditions but forgotten interms of health and social welfare. This contradiction between cultural valueand social neglect is played out in social history and reinforced by thestructuralist focus of anthropologies that have dominated ethnographicresearch of this group. The Huichol have probably existed as a separate ethnicgroup since the mid 6th century (Weigand, 2000). In the 500 or so years thathave passed since they gathered, separated or merged, the language they nowspeak has become largely unintelligible to their neighbours. The Gran Nayardisplays all the characteristics of what the Aguirre Beltran classically termed a‘region of refuge’, a geographically and politically remote, inaccessible and attimes inhospitable location, which by its very nature offered protection, security
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and a place of refuge for its displaced inhabitants (Aguirre Beltrán, 1991). Thatsaid, whether the Sierra Madre Occidental was actually a place of refuge for theHuichol, or whether the Wixárika are decedents of people who are indigenousto these mountains, is an issue still debated by historians and anthropologists ofthe region (Furst, 1966, Neurath, 2002, Weigand, 2000, Liffman, 2011).
The debate about origins to a certain extent reflects differing cultural-politicalapproaches to the study of Huichol history. The more archeologically basedperspective (Weigand, 2000, Liffman, 2011, Fajardo Santana, 2007, Neurath,2002) focuses largely on physical findings and is coupled with a belief in theHuichol people’s unfailing ability to adapt and change in constant exchange withclose and distant cultural neighbours, while basically preserving their culturalmatrix. The contrasting perspective is mainly driven by the study of myths(Myerhoff, 1976, Furst, 1966, Schaefer and Furst, 1996). The link between myth,historical-mythological figures/deities and historical events is entirelybelievable and seems in fact to explain some key Huichol traditions.
The archaeological-cultural perspective does not seek to establish a precisegeocultural origin but rather works on the hypothesis that the Huichol ethnicgroup is a far reaching mixture of past and present native Mexican peoples. TheTatuutsima Museum in Huejuquilla el Alto charts the history of prehispanicsettlements in the north of Jalisco, a region known as Chalchihuita (and thepeople as Chalchihuiteños), describing how early populations abandoned thesacred Cerro del Huistle   as long as 2,000 years ago, in favour of the Sierra,which the curators describe as ‘a region of refuge par excellence, [and] ofsuccessful cultural resistance’. The journey through Chalchihuita history goeson to describe how the Sierra became a passage to the north as variousindigenous groups travelled through on their journeys to places as far away asArizona, each leaving behind and travelling on with elements of their own andChalchuihuita culture and land. Both Neurath and Weigand take as given thatthe Huichol are descendents of Chalchihuiteños making reference toarchaeological  findings that  date back to before the conquest (Neurath, 2002,
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Weigand, 2000) . In his chapter on prehispanic historical formations of theregion, Neurath describes how ‘open to interaction with the outside, [theHuichol] have jealously conserved their land and traditions’ (Neurath 2002P61). He emphasizes how the Sierra cultures cannot be understood withoutconsidering their vicinity to the coast, being a net importer of basic products,one of the most significant being salt. This assertion would seem to besupported by present day practices and the spiritual importance of the coast tothe Wixárika, for whom the Pacific Ocean forms one of the five cardinal points oftheir culture.
In contrast to the predominantly archaeological version of events, a group ofNorth American anthropologists identify one clear historical origin, largelythrough the analysis of mythological places, people and stories. This versionclaims that the Huichol are most likely direct decedents of the Guachichil (citingalso a likeness between the names Huichol and Guachichil) who migrated fromthe desert of San Luis Potosi sometime in the early 16th Century, possiblyfleeing in the aftermath of the Conquest (Diguet, 1992, Schaefer and Furst,1996). This version is upheld in part by the annual pilgrimages to the desert ofSan Luis to gather the sacred hallucinogenic cactus bud, peyote. Central to thisconvincing mythological-historical composition is the continued importance ofthe deified ancestor Great Grandfather Deertail (Maxa Kwaxí) to Huicholculture. Through the analysis of myths and revision of historical documentsMyerhoff and later Furst claim that Maxa Kwaxí is in actual fact the present daymythological appendage of Majakuagy, the ledgendary historical person who ledthe Wixárika from Wixikuta (the sacred peyote hunting ground in the desert ofSan Luis Potosi State) to their current home in the Sierra. Rather thanemphasising their ability to adapt and change, this perspective sees the Huicholas a culture under siege (Schaefer and Furst, 1996), toying with the idea thatthis indigenous community must be preserved in the museum-like sense. Thismythological-historical legend gives sustenance to the present day cultural
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importance of peyote, not native to the Sierra, just as Neurath’s emphasis on thekey role of the coast is evident in present day Huichol society.
These different ethno-historical and cultural-political perspectives do notnecessarily contradict and are possibly both true. There is incontrovertiblearchaeological evidence that people have inhabited the Sierra for more than amillennium. It is also quite plausible that at some point after the conquest, asmall group of indians seeking refuge from Spanish bloodletting or hostilenatives journeyed from or through the desert eventually finding a safe haven inthe Sierra Madre Occidental, where they went on to mix with the ancestors ofthe people who are today known as the Huichol, or Wixárika, giving sustenanceto both historical angles.
The importance of this debate lies more in the points of convergence than thedisagreements, since the determining factors are issues of perspective ratherthan fact. Fortunately most Huichol ethnohistorians and anthropologists doagree on three key points:
(i) There is no evidence that the Huichol existed as a separate culturaland linguistic group before the conquest.(ii) The Wixárika share cultural similarities with actually existingindigenous groups of Mesoamerican origin such as Nahuatl groupsof Central Mexico, with ancient Mesoamerican cultures such as theChichimecs, and with northern ‘aridamerican’ present dayindigenous groups such as their close neighbours the Tepehuanosand Tarahumana and the more distant Hohokan, Mogollon andAnasazi of the U.S. Southwest.  These origins continue to bereflected in present-day Huichol myths and practices and there iswidespread agreement that they form what Neurath refers to as a‘cultural bridge’ between Mesoamerica and the U.S. Southwest(Schaefer and Furst, 1996, Neurath and Bahr, 2005).
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(iii) Finally, over the centuries the Sierra Madre Occidental has been aregion of refuge for escaped slaves, wanderers, criminals andpeople persecuted for different reasons. There is evidence thatsome were West Africans escaped from enslavement on the coastalsugar plantations, others were from neighbouring indigenouscommunities escaping attack by hostile groups, and some wereSpanish and Criollos who are responsible for the sprinkling ofgreen eyes across the sierra (Furst, 1966). The Huichol have alsobeen in continual contact with mestizo Mexico, a contact at timesbellicose, mostly politically antagonistic but also includingrelatively peaceful trading relations since their time began.
The debate about Huichol origins emphasizes, in my view, a centralpredicament in the study of these people and their culture, and one whichexplains the paucity of research on social and health related issues: thepredominance of the symbolic focus of academic research about the Huicholover and above social research. Far more is known about Huichol ritual and(Shelton, 1987) myth than about the socio-economic, in fact, as I discuss below,there is very little research on their wellbeing. This issue is taken up in a generalsense by Singer in his paper proposing the need for a Critical MedicalAnthropology where he criticises this overemphasis on anthropology,suggesting that ‘Staleness grows from concentration on symbolic and ritualelements as if rituals and symbols, or perhaps values and beliefs constitutesociety, independent of a political-economic content’ (Singer, 1990, P179).Anthropologists of the Huichol argue that for one to understand contemporaryHuichol society, including their wellbeing and health, it is necessary to firstunderstand the symbolic aspects of their culture because Wixárika society is sointricately interwoven with myth and ritual that these elements are inseparablefrom, for example, contemporary health beliefs and practices (Lira, 2013,Casillas Romo, 2000, Furst, 1967). It is to these elements, the intermediarydeterminants, that I will now turn.
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3.3 Intermediate determinants: community and culture, beliefs,
spirituality, environment.The middle or intermediate level of determinants refers principally tothe Huichol community the physical, social and cultural environment thatHuichol indians inhabit. These homelands are the Huichol habitus, ‘systems ofdurable, transposable dispositions that ensure cultural, social and structuralcontinuity’ (Bourdieu, 1977, P72).
3.3.1 Huichol communities and physical environmentHuichol territory is mostly high up in the Sierra and to this day remainsaccessible only by brecha (gravel covered single track roads), light aircraft orfootpath, although paved roads are advancing into the governorships of SanAndrés and San Sebastian. Daily or thrice weekly transport links now run to andfrom larger pueblos referred to as the bureaucratic or administrative centres(Pueblo Nuevo and Nueva Colonia), but the natural geography of many smallsettlements will always prevent access by vehicle or possibly even installationof electricity, putting obvious limits on provision of services (MoralesRodríguez, 2004). Traditionally the Huichol do not live in communities, but in
rancherias (kiekari)- extended family units around a shared ceremonial patio((Neurath, 2002). Politically Santa Catarina is divided into sixteen agencias(political divisions/ agencies), each administered by an agente.  The yearlongpost of agente is an unpaid community position, with responsibility for keepinga register of people and activities as well as gathering the annual financialcontribution that must be made by every male comunero (official communitymember) and each second or subsequent wife of a comunero. Five of the sixteenagencies in Santa Catarina are accessible by dirt track from the last mestizotown of Huejuquilla (Pueblo Nuevo, Celoso, Santa Catarina, Nueva Colonia andChonacata), six are barranca or valley communities (Taimarita, Pochotita,Pedernales, Las Latas, Soconita and Santa Cruz) two are barranca communitiesaccessible by track from San Andres on the other side of the canyon (La Lagunaand Cajones) and three are little more than pasture with only a scattering of
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houses (Agua Zarca, Las Guayabas and Canarita). Pochitita, Las Latas and SantaCatarina are the governorship’s ceremonial centres where annual agriculturalceremonies are held and Santa Catarina is the most important of these, seat ofthe traditional government and a central sacred site for the entire Huicholterritory due to its position directly above Tea’cata, the ‘heart’ or centralcardinal point of Huichol territory (Neurath, 2002, Torres and Barragán López,2000).
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3.3.2 Political and religious leadershipHuichol governorships have two forms of leadership: political and religious.Politically Tuapurie is administered by the traditional governor, an unpaid postthat is decided upon every year in January. He is supported by a ‘second’governor, a chief of communal property, another of land, a secretary, chief ofsecurity and a series of other lesser posts including topiles, who are responsiblefor order and security. These posts are elected by a council of elders made up ofsenior mara’akate and other respected community elders and it is rare for anyof them to be held by women. The governor and his second are the points ofcontact outside the governorship and they represent the community outside thesierra (Torres and Barragán López, 2000).
Alongside but separate from the political administration are the religious orspiritual hierarchies, of which there are three in Tuapuire, one for eachceremonial centre or Tukipa (Anguiano Fernández, 2011, Neurath, 2000b).Each Tukipa is organised by a group of jicareros (literally ‘holders of the jicara’a gourd bowl that represents one of the centre’s kakauyari /deities), a numberof mara’akate and the peyoteros, (a group of mara’akate, jicareros and other keypersonalities who are responsible for gathering peyote the sacred andhallucinogenic cactus plant, from Wixikuta in the desert of San Luis Potosi). Theposts of jicarero and peyotero each last for five years during which period eachrepresentative is required to attend all ceremonies and is assigned a house inthe ceremonial centre . As with the political posts there is no financialremuneration, but jicareros have huge responsibilities in the organisation of theannual cycle of rituals/fiestas for which they are also financially responsible.Each governorship has access to pot of money administered by the CDI that canbe used towards cultural activities and this covers some of the costs oforganising ceremonies. The large shortfall must be gathered, personallyborrowed or otherwise generated by the jicarero who is responsible fororganising each fiesta. It is not uncommon to be given consecutive posts asjicarero, sometimes totalling fifteen years, during which time they are tied to
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their Tukipa, making it impossible for them to work in any employment otherthan short periods of migrant labour or handicrafts (for complete descriptionsof Huichol political structure see Neurath, 2000).
3.3.3 El costumbre Huichol, ‘Practices and beliefs ‘The mestizo Spanish word ‘costumbre’, literally translated as ‘custom’, is theterm used in Mexico to refer the particular set of practices and beliefs aroundwhich the individual and collective lives of Huichol and other indigenous groupsare organised (Bartolomé, 1997). Referring directly to the Huichol,  Fajardoconceptualises the term as ‘a platform of practices that transcend the habitus,order and explain social and individual activities, integrating the[geographically] disperse organisation of families, their ceremonies, theproduction of certain foods, relations of power and authority in a framework ofknowledge where myth merges with nature’ (Fajardo Santana, 2007, p48).
Costumbre does not have a translation into Wixárika since it is a genericconcept that only exists to describe specific group characteristics of the non-mestizo, practices and beliefs that the Huichol simply refer to as wixárika
yeyerieya, ‘the Wixárika way’. Nevertheless the Huichol themselves commonlyuse the word when speaking with teiwari  to make reference in a general senseto their culture, beliefs and practices (Torres and Barragán López, 2000). Theterm itself has no role in communication between the Wixárika. El Costumbre isuniform across the governorship. What varies considerably is the degree towhich individuals, communities and families believe in, practice and dedicatethemselves to it. Young Wixárika studying outside the sierra will hold a verydifferent idea about the importance of costumbre, to their parents. While thecultural matrix, symbolism and meanings vary little, adherence to these varieswidely, a fact that is commonly ignored by ethnographers of ritual. The ‘GranNayar’ research programme coordinated by the (Mexican) National Institute ofAnthropology and History (INAH) which currently dominates studies of theregion is a good example of this perspective (Neurath, 2002, Jáuregui, 2003,
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Kindl, 2003). These ethnographies tell us that Huichol life, culture and themeaning of their existence is intricately interwoven and utterly inseparablefrom their system of beliefs which are in turn firmly rooted in centuries ofsacred events, deities and rituals. The Huichol system of beliefs that I describein the following pages clearly plays a role in understandings of reproductivehealth and health seeking behaviour, potentially on both proximal andintermediate levels. How and to what extent it determines understandings andbehaviour will be explored  as part of this research.
In Latin American Spanish the term cosmovisión is used to refer to the worldview of indigenous groups precisely because, in contrast to western orAnglophone views, the world of these groups encompasses not only nature andhuman society but also supernatural and sacred realms: the cosmos (Neurath,2000a, Lenkersdorf, 1996). The Huichol live among spirits and commune withdeceased  ancestors, these deities ‘live in their homes’ (Fajardo Santana, 2007,p182). In the Huichol world there is no separation between the natural and thesupernatural, just as nature and society are also one realm and the present dayand mythical past merge into one during ritual encounters. These are not emptystatements but a pragmatic reality for a fully trained mara’akame has learned tocommunicate with sacred animals such as wolves and deer and he is the spiritmedium through which uninitiated Huichol have a direct line of communicationwith their deities (Neurath, 2000a, Valadez, 1996). During ceremonies mythicaland present time merge and ritual actions are carried out with intricateprecision as each one is an intensely meaningful point of contact with thesupernatural (González Sobrino, 2008). Hanging out sweet tostadas (driedmaize tortillas) and forming intricate wax figures on the side of a gourd bowlare not simple symbolic processes but genuine acts of communing. Just as onewould not set the table for a guest who is not coming to dinner, nor do theHuichol hang their offerings for an imaginary set of dead ancestors.
113
Huichol deities or gods, referred to collectively as kakau’yarixi (singular –
kakau’yari) mostly have their homes in diverse points within the sierra. Thehomes of many important kakau’yarixi are the sacred sites and naturalresources from which they also take their names. Thus each separate lake,water hole, mountain, river and the sea (Hara’mara) is a god and plants such asmaize (Niwetsika), peyote (Hikuri) and the psychotropic Kieri are also deified.There are also deities with a role in the process of reproduction and for women(Aitsarika), gods for harvest times, gods with particular roles in Huichol life,such as the supreme god of day, gods of the rainy season and the rain, theGuardian Spirit/Deer God Kuayumári.  Finally, there is Tanana and Tatata, OurMother and Our Father, associated with the mestizo symbol the Virgin ofGuadalupe and with Jesus Christ himself, the points of syncretism in wixárikareligion (Schaefer, 2001, Schaefer and Furst, 1996, Fajardo Santana, 2007,Pacheco de Ladrón, 1999).
Fiesta and ritualIn her ethnography ‘To eat and to feed the gods’ Fajardo describes thereciprocal nature of the relationship between the wixárika and their deities andits role within the production and consumption of maize (Fajardo Santana,2007). At the centre of this reciprocity is the fiesta, the time when foods andcrafts prepared by every member of the community that represent in some waythe union between gods and people are offered to the gods. Produced from themost sacred forms of maize and precious first fruits or local natural objects, asthat is how the gods prefer them, foods and handcrafted items such as bowls,arrows, morrales (hand woven bags) and woven or painted pictures areceremoniously laid out as offerings.  The ultimate gift and point of unity is thesacrifice of a live animal, firstly a deer before the fiesta, and later, during theritual, a bull or goat. In death the soul of each animal passes on to thesupernatural realm, penetrating what González Sobrino refers to as a ‘frontierbetween lived reality and the sacred’(González Sobrino, 2008, p97). The bloodthat is collected during sacrifice is distributed among fiesta participants, each of
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whom uses the sacred liquid to scatter upon their offerings, candles and body ina ritual process that Fajardo refers to as ‘feeding the gods’.
The Huichol fiesta comprises ceremony, ritual and party. Each year a cycle of‘mitote’ agricultural fiestas are held in every ceremonial centre in Huicholterritory (Neurath, 2002). The term mitote refers to a particular form ofsymbolic dance that takes place around a central fire in the patio of theceremonial centre and is a ritual common to many indigenous groups ofMesoamerican origin (Neurath, 2002). For the Huichol these fiestas include
Hikuri Neixa (dance of the peyote), the Fiesta del Venado (deer fiesta), Fiesta del
Elote (toasted maize fiesta) and Namawita Neixa (maize sowing fiesta) whichoccur at key moments of the agricultural cycle. Comuneros are expected to takepart in each mitote fiesta as part of fulfilment.  Of interest to this research is therelevance that these fiestas have for wellbeing, because it is throughparticipation in these events that the Wixárika ensure a year of good health,abundant maize and fertility. During each of these fiestas the protagonists,usually jicareros acting out the role of deities, retrace the five cardinal points ofthe Huichol world. These points mark out the five most sacred sites of Huicholterritory: to the west  is Hara’amara, the sea, a specific point on the coast ofNayarit,  to the east  is Wixikuta, in the desert of San Luis Potosi, to the north apoint near where the river Chapalagana meets the states of Durango andZacatecas, to the south a point in the Guayabas river, near the pueblo of SantaCatarina and in the centre, Aitsarika, near the most sacred site of Te’akata. Eachof these five points is both a deity and a sacred site and five is the Huicholnumber. Everything sacred, including the numerical system itself9, is inmultiples of five: five days for a deer hunt, five years of practice to become amara’akame, children must be presented to the deities every year until they arefive, five years is the term for a jicarero, every five years the roof of the Tukipaxiriki must be replaced and there are five sacred varieties of maize,
9 The Huichol count (in Wixárika)  in multiples of five as opposed to ten.
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representative of the five female children of Niwetsika (Neurath, 2000b,Neurath, 2009).
This set of agricultural fiestas must happen every year between certain dates ormeteorological/astrological events (before the first rain, in relation to the fullmoon etc). Outside of this cycle the Wixárika also hold an undeterminednumber of individual or family level fiestas. These events usually respond to anindividual or family need to appease or please a particular deity or deities anddo not share the cosmic sequence of a mitote, although they do follow strictritual.
Gender and reproductionLittle has been written about gender relationships among the Huichol and this isa subject that is difficult to broach on a community level. Teiwari who work inthe sierra must strike a difficult balance with their Huichol colleagues, treadingwith extreme caution so not to upset the delicate relationships that their workand presence in the sierra rest upon. Possibly the concern for women andgender inequalities has been one of the principal victims of this dilemma. Whilesome have studied the role of women in ritual (Schaefer, 2001, Lira, 2013), andothers have described the social/religious role of women (Pacheco de Ladrón,1999, Pacheco de Ladrón, 2002) none have discussed gender inequality. A clearabsence among the Huichol is the role of a traditional birth attendant, thefemale figure of authority in most other Mexican indigenous cultures (Castro etal., 2000, Osorio, 1990, Castro, 2000). While older women garner greaterauthority and often occupy religious roles such as jicarero, no women sit on the‘elders committee’ of Tuapurie and they have no political representation withinthe structure of the traditional government. Fajardo explains how it becamenecessary to involve men in a Cervical Cancer campaign in order that womenattend the meetings and she found that husbands were on the whole concernedand protective of their wives, wishing to understand what they could do to helptheir partners avoid a painful death from cancer (Fajardo, 2006). The author
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points to the fact that the nature of sexual relationships between Huichol makesthem particularly vulnerable to sexually transmitted infections, the main causeof the high rate of cervical cancer found among this population (Fajardo, 2006),but the prevention campaign focused on timely detection rather than thepromotion of safe sex.
Reproduction is the Huichol women’s raison d’être: they live for biologicalreproduction (Fajardo Santana, 2007, Pacheco de Ladrón, 2002).  Pacheco deLadrón talks about the expropriation of the woman’s body when referring to thefact that a Huichol woman possesses a body which does not belong to her(Pacheco de Ladrón, 2002 p37). The author describes the ‘fact that the femalebody is conceived of as property of the man and as a vehicle for prolonging thisproperty through procreation’. Although some women do use moderncontraception and more and more women in the sierra communities choose tohave fewer children, this has traditionally been left to nature (MoralesRodríguez, 2004), or as is frequently the case of the women in this study, isdetermined by patterns of migration.
Sexuality and sexual relationships are a very central element of Huichol culturein a complex way. Neurath describes Namawita Neixa (maize sowing fiesta) as a‘celebration of sexuality’ and documents the symbolic representation ofintercourse during the ceremony itself, which he refers to as the ‘inter-marraigeof maize and man’, as occurred during the myth of creation (Neurath, 2003a).Sexuality, sexual relationships, marriage and maize, in its sacred form, arewoven in and out of myth, costumbre and daily life but the first two of these aretopics rarely discussed. Infidelities are often an issue of community conflict, attimes resolved by the community itself. Nevertheless there is little discussion ofthese issues on a personal and individual level and, crucially, women and menknow very little about either sexually transmitted infections or biologicalreproduction (Fajardo, 2006, Morales Rodríguez, 2004). Unlike the women ofmost other Mexican indigenous cultures, Wixárika women are not accompaniedin the process of reproduction by a traditional birth attendant and knowledge of
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reproduction and birth are not handed down from generation to generationorally, either via the maternal line or the presence in the community of a womanwith this training.
We know that Huichol women marry young, and sexual relationships begin atan early age. Some girls are symbolically married in early childhood and handedover to their husbands with the beginning of menarche or even before (Pachecode Ladrón, 2002, Mata Torres, 1982). Polygamy is culturally acceptable, andalthough it is less frequent among younger Huichol it is usual to find elders,particularly shamans, with more than one wife (Schaefer, 2001). Neither agenor consanguinity are impediments to marriage and it is acceptable for oldermen to marry young girls. According to Pacheco de Ladrón, children belong totheir fathers until they are married off, when they become property of theirhusbands suggesting that women are generally seen as appendages of a male: atfirst as a daughter or wife  and later as a mother (Pacheco de Ladrón, 2002).Alongside polygamy, extramarital relations are to a certain extent expected, theyare the norm as opposed to the exception, so much so that certain ritualsdemand publicly admitting infidelities or abstaining from them.  Women,reproduction and sexuality have a complex and at times contradictory socialand symbolic role in Huichol society and costumbre (Jáuregui, 2003). Theirimportance as the source of reproduction, a central theme in Huichol as inMesoamerican mythology and costumbre, is counteracted by their social andeconomic dependency and their subjugated role within the family andcommunity. As in wider Mexican society it is very common for women to bringup children alone, for while polygamy permits the maintenance of two or morewives, it is equally or more common for men to simply abandon their wives andchildren in favour of another woman or alcohol.
3.4 Proximal/individual determinantsThis level of determinants is greatly influenced by both distal andintermediate factors.  This knowledge, these practices, their living and working
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conditions are ultimately shaped by immersion in a Huichol community and theunequal manner of insertion into a national and international political economy.Central to this thesis are two key issues which, because of their importance tomy research question, I consider ‘proximal determinants’. These are i)Huicholethnomedicine and ii) the context of migrant labouring in Nayarit. I will explorethese here in more detail.
3.4.1 Schools, language, education and socioeconomic statusSierra schools are a hybrid of cultures and types of education. Bilingualschooling in Mexico is provided by poorer trained and lower grade teachersthan that of mainstream primary education and has always consisted of whatmestizo Mexico thinks indigenous populations ought to know, rather than aneducation to sustain indigenous communities (Coronado Suzán, 1992, Durin,2005, Corona, 2008). It does not teach endogenous Huichol knowledge orhistory, but provides children with the information they will need to surviveoutside, rather than inside, their communities. Historically, indigenous teacherswere known as ‘bilingual cultural promoters’, their principal role being to teachCastilian Spanish to indigenous children. These rural teachers are typicallysecondary school graduates with a short basic training provided by the Ministryof Education. The first Huichol schools only taught Castilian Spanish and therewere no educational materials in Huichol, because no-one wrote Huichol. Thecurrent focus, inspired by the pro-indigenist policies of the 1950s, 60s and 70shas moved on and indigenous schools should now run a bilingual curriculumwhere, in theory, children learn to read and write in their native language aswell as Castilian (Varese, 1983).  In practice very few Wixárika are able to readand write in their own language .
In 2007 5,745  children attended bilingual primary schools in Jalisco state, themajority of these Huichol speaking.  Eight hundred and twenty nine childrenattended school on a boarding basis, in hostels run by the CDI.  Around one third(34%), of children of primary school age in the municipality of Mezquitic do not
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attend school, ranging from only 11% in Pueblo Nuevo and 12% in NuevaColonia to 72% of children in Taimarita. Non-school attendance is slightlyhigher for girls than for boys (32% of boys do not attend compared to 36% ofgirls). These attendance rates suggest a gender specific increase in schoolattendance for girls in recent years as the average number of years of schoolingfor the localities where informants are from were 2.5 years for women and 5.4years for men, ranging from 0.5 years for women and 2.9 years for men inTaimarita to 4.3 years for women and 7.8 years for men in Nueva Colonia.Municipal data for Mezquitic gives an illiteracy rate of 42% among itsindigenous population, 57% among women and 26% among men, slightlyhigher than among the only marginally less poor mestizo population whoseliteracy rate is 32.7%(Instituto Nacional de Estadisitica y Geografia, 2005).These figures are in stark contrast to the national literacy rate of 93.4% (adults)and 98% primary school enrolment (Statistics, 2011). Only 605 of the 11,450indigenous inhabitants of Mezquitic have finished primary school and 504 havefinished secondary school(Instituto Nacional de Estadisitica y Geografia, 2005).These figures are considerably lower than those for the non-indigenouspopulation, where more than a quarter (1,174/4,224) have finished primaryand  960/4,224 have finished secondary school(72).
The training and the educational direction of bilingual teachers has graduallyimproved, but it continues to face two major structural problems: teachingquality and poverty. Firstly, educational standards are very poor becauseteachers are drawn from a small pool of Huichol students who are themselvesmostly poorly trained and educated.  Secondly, teaching materials andcurriculum are poor. The SEP (Ministry of Education) designed the first andonly school language teaching materials in Huichol in 1983. The book Ne
tertwame Warrarika: mi libro de Huichol-primer grado (My book of Huichol forfirst grade), and its accompanying teachers’ book, stands as the official versionof Huichol spelling and grammar, unaltered since it was written 25 years ago(Valdéz Gallegos, 1983). The remainder of their class time should be spent
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following the national curriculum, for which they are provided with the sametext books as every other child in the country. Allowances are not made for thefact that they must learn another culture as well as a new language (CoronadoSuzán, 1992).
Finally, Huichol language teaching is still very undeveloped and confusing. Netertwame Warrarika was written by Valdez Gallegos, a mestizo linguist whodeveloped the early written form of Huichol based on Spanish languagestructures. Spelling is based on Spanish pronunciation and Indo-European verbstructures have been imposed on this Uto-mayan language. It is unsurprisingthen that several versions of Huichol have since emerged (Santos Garcia, 2008,Iturrioz Leza, 2006). Wixárika is not a written language and the Huicholthemselves do not use the written form, consequentially the language lacks aunified spelling and until the Huichol themselves take the study of their ownlanguage to a higher level, this is unlikely to change. Perfecting one’s readingand writing in Huichol is of little use to people who do not have a tradition ofwriting their own language and it continues to be the case that one must learnand perfect Spanish to improve their educational and employmentopportunities later on (Corona, 2008).
The material and economic poverty of teachers, communities and pupils is alsogreat. Families are unable to support their children’s education. Children fromthe more remote communities and rancherias where there are no schools,attend in the larger towns on a weekly boarding basis.  Many families adjust tothis by delaying sending their children to school until they are seven, eight orolder, when they consider them old enough to cope alone (Fajardo Santana,2007). This delay factor is determinant for some children, particularly girls, whoby this age have assumed the responsibility of younger siblings and taken onsignificant domestic tasks within the extended family, as is evident in statisticssuch as those presented above for Taimarita (Instituto Nacional de Estadisiticay Geografia, 2005). Some, particularly girls, for this reason never attend school,or do so for a much reduced length of time. Finally, community and family
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responsibilities as well as subsistence and remunerated activities all interferewith a full-time education. Many children attend the annual tobacco harvestwith their families for up to 4 months and this can take priority over schoolattendance (Durin, 2005).
Socioeconomic statusThat the Wixárika are one of the most highly marginalised communities inMexico has already been discussed and is supported by available data oneducation and health. There are no data specific to this ethnic group on theiraverage monthly income. Indicators of Socio Economic Status (SES) forMezquitic tell us that only 9% the indigenous population of this municipalityhave medical insurance, implying that 91% are not in official (public or private)employment. 92% have homes with dirt floors and less than 6% have a homewith a drainage system while just over 12% have electricity. In 2005 only 4.5%of Mezquitic Huichols owned televisions, 2.7% fridges and only 0.4% ofindigenous households had computers (CDI, 2012) 10.
The entire region is classified as ‘highly marginalised’ by the governmentdevelopment agency SEDESOL, meaning every family in the region istheoretically entitled to conditional cash transfer payments (CDI, 2012). Theamount received by each family is dependent on the number of childrenattending school and their level of education (primary or secondary) and thereis a separate payment for people of 60 years or over. For many families thispayment constitutes their entire monetary income. The national minimum wageis currently 59 pesos (£3) per day, giving a monthly wage of around £70.According to data produced by the CDI 25% of indigenous people (nationally)have no earnings whatsoever, 56% earn up to two minimum wages per monthand 19% earn more than two minimum wages (CDI, 2009). The per capitalincome for Mexico was US$13,900 (£8,787) in 2010(Central Intelligence
10 These figures will have changed since 2005 thanks to the arrival of electricity in several largesierra towns and the PAN’s ‘Piso Firme’ programme which brought concrete floors to houses ineven the most inaccessible communities.
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Agency, 2012), £732 per calendar month, although this figure is mired byextreme inequality11. Alternative, weighted, analysis suggests that the medianmonthly income is around half this figure, at 8,605 pesos (£430 per month) andthe average income for agricultural workers, at 775 pesos per month (£38), isconsiderably less than the minimum wage (Instituto Nacional de Estadisitica yGeografia, 2005). Given these figures and data on other indicators, it would bereasonable to suggest an average monthly income among the Huichol of around500 pesos (£25) which is less than the average income of agricultural workers.To this calculation we must add that the migrant workers who are the focus ofthis study are the poorest of the Huichol and have consistently lower levels ofeducation and fewer occupational opportunities since they are mostly from themost isolated rancherias.
3.4.2 Health status, provision and accessWhen the Plan Huicot initiated in 1966, one medical doctor covered the entireHuichol speaking region. Dr. Campos made regular visits to the four largestcommunities, spending 4 or 5 days in each locality (Benítez, 1968).  A healthpromoter who could administer basic medicines in his absence was appointedfor each of these communities. By the end of the 1970s there were 10 clinics inthe Sierra although these were poorly stocked and largely staffed by traineedoctors (Fajardo Santana, 2007). Vaccination coverage continued to beincomplete and in 1990 the Huichol region had the highest Infant Mortality Rate(IMR) in Mexico, which stood at 100/1,000 live births, nearly twice as high asthe mean IMR among indigenous populations at the time (Fernandez Ham,1993).
In 1989-1990 two separate measles epidemics took the lives of 420 Huichols inJalisco State alone, representing almost 4% of the total population of 11,00012
Jaliciene Huichols and more than 5% of total measles related mortality in
11 According to World Bank data, Mexico has a GINI coefficient of .48.12 Quoting figures given in Santos et al for Huichol population.Note that these differ from figuresgiven in other sources.
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Mexico during the epidemic (Santos et al., 2004, Andersson, 1992).  Highmortality rates among indigenous communities were blamed on poor qualityvaccinations (possibly inadequate cold storage and transportation), lowimmunization coverage, already high rates of malnutrition and deaths fromtreatable secondary diseases such as diarrhoea and pneumonia. Following theseepidemics, teams of medical researchers were sent to the sierra where theyfound many communities in a perpetual state of malnutrition. Since the 1990shealth services in the sierra have forged ahead with national objectives basedon highly medicalised concepts of prevention and cure. Clinics and medical staffare controlled by targets (number of births attended, IUDs inserted,vaccinations given) and welfare handouts via Oportunidades are dependent onhealth checks, family planning talks and school attendance (Cruz et al., 2006).Approaches to health care in indigenous communities are quantified and mustbe brought into line with national service provision. Programmes which addressthe specific health needs of the Sierra population are few and underfunded.There are now 12 clinics on the Jalisco side of the sierra in almost every hamleta ‘Casa de la Salud’. The larger clinics are now mostly staffed by a full-time and afully qualified doctor and nurse as well as a medical school graduate and atravelling doctor who makes visits to the outlying hamlets (Morales Rodríguez,2004).
However, this official information tells us surprisingly little about the quality ofhealth provision in the Sierra or about the health status of people.  Service andcare in clinics varies enormously depending on the dedication of medical staffbut also on availability of medicines, distance and transport links to hospitals aswell as the attitude of each individual community to their clinic (MoralesRodríguez, 2004). Geography and politics continue to play a huge role in thehealth of the Wixárika, a situation well illustrated by state policy on the releaseof antidotes for deadly arthropod attacks. In the Sierra you never carelessly lift astone or put  your boots on without first looking inside because few clinics areprovided with sufficient stock of the antidotes for black widow spider bites or
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Durango scorpion (Centruroides suffusus) venom. As Fajardo documents in herethnography of nutrition, deaths from Scorpion stings have historicallyconstituted one of the principal causes of infant death (Fajardo Santana, 2007).Research with Huichol people on health and health seeking behaviour from abiomedical perspective is scarce and there is a lack of epidemiological or surveydata that looks specifically at the Wixárika ethnic group. A literature search ofpeer reviewed papers using Medline and the Web of Knowledge identified onlythree papers that discuss the health status of the Huichol. One of these is a 1993study by Fernandez Ham which found the Huichol to have the highest rate ofinfant mortality among all indigenous groups in Mexico, marginally higher thanthat of the Tarahumara indians with whom the Huichol share their mountainrange (Fernandez Ham, 1993). These findings coincide with Municipal datagathered by the National Institute of Geography and Statistics (INEGI) in 2005which gives the highest national rates of Infant Mortality to the Huicholmunicipalities of Mezquitic, Jalisco (77/1,000) and the Tarahumaramunicipality of Batopilas, Chihuahua (79/1,000). These two indigenous regions,located to the south and north of the Sierra Madre mountain range are two ofonly four Mexican regions (all indigenous) classified as ‘level 1’ for infantmortality, with between 72 and 107 infant deaths per 1,000 live births(Instituto Nacional de Estadisitica y Geografia, 2005)13.
Beyond data on infant mortality, there are no up to date statistics available thatrelate specifically to the Huichol population. Blanco et al who surveyed 349Huichol families in 1991  found a maternal mortality ratio of 2,403/100, 000live births (5 maternal deaths/ 208 live births) (Blanco Munóz et al., 1994).There is no recent data with which to corroborate these statistics but in thecourse of my fieldwork I learned anecdotally of three women who had died inchildbirth in the sierra in 2010. One of these deaths occurred during animportant fiesta at only a few metres distance from the ceremony. Mexico isunder intense international pressure to reduce maternal mortality rates in rural
13 Data for Mezquitic and Batopilas municipalities include a small proportion of non-indigenouspopulation.
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and indigenous areas and it is now government policy to individuallyinvestigate each death by sending a team of assessors to the home of the womanwho died. As a result of these recent deaths the group of clinics coordinated bythe Sanitary Jurisdiction of Colotlán, which covers all three Jaliciangovernorships, were subject to a period of intense investigation and warnings(pers com. Dr. Huerta, ). It is beyond the scope of this chapter and thesis todiscuss in depth the reasons for this very high mortality. As in other regions ofhigh maternal mortality the proximal determining issue is almost certainly thatwomen do not seek help at the time of childbirth, be this because of distance, aswas the case of the health promoter, or for more complex personal and culturalreasons, as was the case of the woman who died during a fiesta, both situationscompounded by the tradition of  giving birth alone (Freyermuth, 2009).
Three other studies have looked at health and wellbeing from different angles,all conducted by medical doctors who were residents or working in the Sierrafor considerable periods. Morales Rodriguez conducted a cross-sectional studyof 265 women of reproductive age across all three Jalician governorshipsfocussing on practices relating to maternal health (Morales Rodríguez, 2004).The average age at which women become sexually active was 15 years andmean age of first pregnancy 17.9 years. He found that 36% of women hadmiscarried a pregnancy and 24% of women had experienced the death of atleast one child under the age of 5. Just over half of the women he interviewedhad knowledge of contraception with the highest proportion (38%) makingreference to contraceptive pills although only 9% of the women interviewedwere actually using contraceptives. The mean number of pregnancies perwoman was 5.6, a mean that includes women in the full range of theirreproductive years. Only 3% of women interviewed had ever delivered bycaesarean section and the majority of births were at home or in the home of afamily member. Thirty three percent of babies were delivered with the help oftheir maternal grandmother, 20% with help from their father, 18% with helpfrom their paternal grandmother and 21% with help from a doctor. Only 18% of
126
women said they had given birth in a local clinic and 7% in hospitals.  Theauthor analysed these results within the geopolitical context of the sierra,correlating data with access to services and transport. Of the 167 localitiesvisited during the survey, only 13 had health clinics.
Both Fajardo (Fajardo Santana, 2007) and Crocker et al studied the problem ofmalnutrition (Crocker Sagastume et al., 2004). Fajardo, who set up theNutritional Attention Centre in Tuxpan during the mid 1990s, writes as ananthropologist describing the problem of malnutrition within its culturalcontext. In contrast, Crocker et al conducted a three year study of nutrition inSanta Catarina, using an intercultural research design. While Fajardo citesgeopolitical circumstances as the cause of increased malnutrition, Crocker at al.emphasise the loss of traditional diversity in their diet. Fajardo also worked ondeveloping the Cervical Cancer screening campaigns and this research givesvaluable insights into Huichol sexual practices (Fajardo, 2006). The high rates ofcervical cancer are put down to high risk behaviour: early sexual initiation,multiple partners, general lack of sexual hygiene and a high incidence of othersexually transmitted infections. The health status of Huichol people ischaracteristic of a highly marginalised rural population. What differentiatesthem is how they understand their health. To this I will now turn.
3.5 Key proximal determinants
3.5.1 Huichol conceptions of health and illnessIn common with many other non-western cultures, the Huicholunderstanding of illness is interwoven with a system of beliefs. The mara’akamebeing the religious authority within the community uses his political andsupernatural powers to ensure reproduction of and adherence to this system.Yet for two generations western medicine has gradually penetrated the Sierraand for many young families, this is now their first option in terms of healthcare.  Little ethnographic research has been conducted on Huichol conceptions
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of health and illness or their present day relevance and what we do know mustcontinually be questioned since this is an area of Huichol life that is changingrapidly.
The western concept of health, which if we use the WHO definition refers to  ‘…a state of complete physical, mental and social well-being and not merely theabsence of disease or infirmity’ 14 has no equivalent in Huichol. The same canalso be said about ‘wellbeing’,  since these two terms refer to a particular stateof being (being well, being healthy) that is not conceptualised as such inWixárika. The words  ‘ayr+ ane’ refer to a general ‘feel well’  and describe howone feels at a certain point in time, but do not indicate a general state of healthand the phrase ‘a tukari ke ane’ which literally translates as  ‘how is your day’asks about your spiritual wellbeing, whether or not you have fulfilled all thenecessary rituals and ceremonies that you need for good health.  To talk abouthealth and health related behaviour one must refer directly to kwiniya (illnessor sickness), to the absence of kwiniya, or practices related to avoiding andpreventing different types of kwiniya (Pers Com, Candelario, Huichol LanguageTeacher).
To discuss the issue of health in relation to the Wixárika it is necessary first toseparate and then to merge its two parts. The sickness aspect, based aroundspecific, largely physiological illnesses and disease on a largely individual level,and the wellbeing aspect, that is served by the social and spiritual arena ofHuichol life and has connotations beyond the individual, into communal, naturaland supernatural realms of life. Together these two parts are the reason foralmost all Huichol ritual and both are intricately interwoven with theircostumbre.
14 Preamble to the Constitution of the World Health Organization as adopted by theInternational Health Conference, New York, 19-22 June, 1946; signed on 22 July 1946 by therepresentatives of 61 States (Official Records of the World Health Organization, no. 2, p. 100)and entered into force on 7 April 1948.
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The Mara’akameIt is clear in literature that the traditional Wixárika conception of illness/well-being is woven into their systems of magical-religious beliefs, played out in theircostumbre and is an ordering factor of their daily life.  The threat of illnessensures fulfilment of the costumbre and the mara’akame, Huichol healer andspiritual leader or shaman, ensures the continued interplay between costumbreand well-being for only he can identify the cause of an illness and only he canpreside the ritual that will lead to a cure or prevent further ills15. The figure ofthe mara’akame is central to illness, costumbre and wellbeing, both religion andmedical practice revolve around them.  Mara’akate are the community’s spritualauthorities and leaders, holders of the maximum knowledge about deities,ritual, myth and the sacred (Furst, 2007, Fajardo Santana, 2007). Often referredto in Mexican Spanish as cantador (singer), a mara’akame literally sings thewords of chants and myths necessary to each ceremony, usually for several daysand nights, while the ritual is played out. In this role as ceremonial leadermara’akate are the focus of attention as through them as intermediaries thecommunity speaks to deities.  During rituals the mara’akame’s body becomes acommunication channel to the deities and with the help of peyote, incense,fasting and chanting mara’akate transport themselves to another realm (Furst,2007, Rossi, 1995). It is in this role as communicator that the mara’akame alsobecomes a healer, since through him, deities cure illnesses.
Like many other Amerindian shaman, mara’akate learn to see and heal throughdeams. Nierika (to see or the gift of vision) is what it means to be a Huicholshaman (Neurath and Bahr, 2005). Dreams are his principal channels ofcommunication with deities and considered an ‘objective’ proof of cause ‘hedreamed it so it must be true’ (Fajardo Santana, 2007). In this dream he may seea series of linked events involving several people (for example, a grandfatherwho did not complete his full five year initiation rituals has blighted hisdaughter throughout her life and caused a specific illness in his grandson) or a
15 Mara’akate can be male or female but the majority are male.
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single cause and consequence (such as failure to attend a certain ceremonyleading to a fractured wrist). Whichever is the case, Fajardo suggests that themara’akame seeks a logical correlation between a mundane event such as afractured wrist and a framework of coherent beliefs.  He will then carry out ahealing which often culminates in his ‘sucking’ out the offending or impureobject, such as a grain of corn or a flower.  In complex cases  a mara’akame willabstain from eating salt or drinking before conducting a healing, since theseabstinences heighten their powers of communication (Zingg, 2004). Finally, hewill usually recommend a series of actions. In the above example the grandsonmay be told he must complete his grandfather’s missing initiation years, themother could be asked to visit a sacred site with a particular offering and thewhole family could be told to hold a fiesta in honour of a specific deity beforethe period of ‘darkness’ or ‘night time’ ends16 (Neurath, 2002). It is understoodthat the mara’akame himself does not cure illness, he is simply the body throughwhich deities are able to deliver their healing powers. This position ofcommunicator and intermediary with deities grants him power within thecommunity and for these reasons they are both feared and highly respected(Fajardo Santana, 2007).
3.5.2 Huichol illnessesIn his Mythical Nosology of a Community Casillas Romo (Casillas Romo, 2000)identifies some sixty Wixárika illnesses which he classifies according to westerncategories. Using his professional knowledge as a medical doctor he attempts todefine them in biomedical terms, although these translations are mostly vagueand only half appear  to have an equivalent.  Thus we have 14 ‘disorders of thedigestive tract’ (illnesses of the spleen, thyroid, oesophagus and stomachincluding diarrhoea, vomiting and blood in the stool),  5 diseases of therespiratory tract (from whooping cough to colds and mucus), 8 skin diseases(ranging from dandruff and head lice to smallpox and measles), 5 urinary
16 The Wixárika year is divided into night and day. For only three months during July, Augustand September the region is in ‘darkness’ as it is night time. The remainder of the year isdaytime.
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disorders (possibly all refer to infection), 5 behavioural disorders (including the‘loss of soul’ which can result in death), 8 nutritional disorders (mostly differenttypes of malnutrition), 5 obstetrical-gynaecological disorders (from infertility,miscarriage and breech birth to pains and menstruation itself) and 10miscellaneous disorders including epilepsy, conjunctivitis and venerealdiseases.  As a general rule, if the illness has a name in Huichol it can be curedby a mara’akame, although what the Wixárika refer to as illnesses of thecostumbre or ‘Huichol illnesses’ includes diseases that have certainly emergedthrough contact with mestizo populations, such as whooping cough, measlesand smallpox.  For many decades malnutrition was the leading cause ofchildhood mortality and the author lists 18 conditions associated with eithermalnutrition or some form of gastrointestinal infection. These continue to bethe most common illnesses.
There is no mention of cancer, heart disease, diabetes, dementia or other non-infectious, lifestyle related illnesses common in western societies, althoughthese certainly exist. Mara’akate cannot cure mestizo illnesses, they may offeran explanation or a motive, such as non-fulfilment but they know that these areoutside their ‘group’ (Casillas Romo, 2000). There is discrepancy betweenauthors about whether or not diseases of western origin that have been aroundfor several centuries, such as measles and whooping cough, can be cured by amara’akame. Vasquez Castellanos  describes these as ‘foreign illnesses’ thatcannot be treated while Casillas Romo describes the healing rites associatedwith them (Casillas Romo, 2000, Vázquez Castellanos, 1992). The latter of theseauthors in fact re-tells the story of how a mara’akame cured ‘etsá sickness’(small pox) by vaccinating children with a tiny drop of puss from an infectedperson (Casillas Romo, 1996). This story appears to be based on a myth thatwas first recorded by Zingg in 1934 and has since been cited by other authors(Baez Jorge, 1996, Furst, 2007).  This myth is indicative both of how events aretransformed and retold through oral transmission over decades and centuriesand of how external events and beliefs are incorporated into Huichol mythology
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as their own.  Whether or not illnesses such as these can be cured bymara’akate, it seems to be the case that the division between what is referred tolocally as amal de aquí (an ‘illness from here’ or a Huichol illness) and a ‘foreignillness’ lies in the cause and the cure, as opposed to the nature of the illnessitself.  Over time beliefs about illnesses change as does the behaviour of adisease. The skills and knowledge of mara’akate are highly dynamic, more sobecause of the oral nature of knowledge and learning.  Illnesses that were oncethought of as foreign are incorporated into the local group of illnesses andknowledge adapts to these changing circumstances.
3.5.3 Cause, cure and prevention of illnessAccording to traditional Huichol belief all illnesses, as well as turns of bad luck,accidents or other unfortunate incidents can be traced back to one of threesupernatural route causes: 1) Non-fulfilment of the costumbre/religiousfailings, 2) transgression against specific gods /falling out of favour with ananimal or other god probably due to a rupture in the relationship of reciprocitybetween a person and god, or  3) witchcraft or black magic/ intentional harm bya skilled or part trained shaman.
There is significant variation between the healing processes of onemara’akame and another, suggesting that contrary to the writing of Perrinand Castellanos, there is not one standard form of Huichol medicine or onestandard cure for each illness (Perrin, 1994, Vázquez Castellanos, 1992).Since mara’akate learn to heal through dreams and supernaturalexperience, each learning process is individual, guided by a different deity.As with many writings about Wixárika people and ritual, it is rare to findtwo mara’akate with the same version of events, two identical versions ofa myth or two identical healing procedures,  such is the nature of a peoplewhose history and medicine are passed on orally and in praxis from onegeneration to another.  Mara’akate jealously guard their skill and it takestime, patience and money to persuade a well-respected shaman to share
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his knowledge.  Thus it is rare to find writing based on the testimonies ofmore than one mara’akame and often the informant is no longer an ‘active’shaman 17.  Unlike western medicine where there are clearly establisheddetails of  causality, illness and curative processes with which mostmedical doctors would agree, such as  a guide to Wixárika illnesses cannotexist.
3.5.4 Causality
Faltas al CostumbreUnderstanding the relationship between illness, causality and cure requires adifferent logic to that used in our understanding of western medicine and onethat is best illustrated in relation to a route cause.  The first of these, ‘faltas alcostumbre’, or non-fulfilment of the set of annual and five yearly agriculturaland religious rites and rituals, covers the majority of illness events. A child maybe diagnosed with maxariya, ‘illness of the deer’. This is a serious state ofmalnutrition that can lead to death. There are other names for this same illness,or slightly different versions of it,  such as ik+riya (illness of maize), atac+xiya(illness of the lizard) and temuxiya (illness of the toad); and it is associated withchildren under the age of three. In the example, through a dream themara’akame identifies that the cause of maxariya in a particular child lies in thefailure of the child’s parents to attend the pilgrimage to Wixikuta and performthe important ‘Hikuri Neixa’ ceremony on returning to their community. As partof the healing process the  mara’akame ‘sucks’ a deer bone out of the sick child’shead, the very crown of its head, then applies the moist leaves of a local plantknown for its soothing properties to the child’s abdomen. The child’s parentsare then required to correct their transgression by making the pilgrimage toWixikuta and performing the accompanying rituals, including sacrificing a deer
17 Furst (1967), in his ‘Huichol Concept of the Soul’, and Eger Valadez (1996) in her account ofinter species communication  rely exclusively on interviews with Ramon Medina, a mara’akame(originally from San Sebastian) who lived on the outskirts of Guadalajara during the 1960s and70s. Casillas Romo bases his descriptions of illnesses on interviews with one mara’akame,Daniél Villa, also from the community of San Andrés Cohamiata.
133
and bringing its sacred blood to the ceremony.  Thus, the cause –failure to fulfilan important religious ritual- is also the cure. The child will become well againonce the parents fulfil this ritual (Casillas Romo, 2000, Vázquez Castellanos,1992).
Offending the godsOffending or falling out of favour with a specific deity or the return of a dead(deified) ancestor is the second cause of illness.  Deities can directly place anobject in the body, causing illness, or make an alliance with an animal god and inthis way cause illness. The cause-cure relationship works on the same logic tothat of  faltas al costumbre and the patient must in some way make up for theoffence they have caused, as may be the case if, for example, a three year oldchild is stung by a scorpion. Scorpion stings are extremely common in theSierra, particularly so in the valley communities and the pale coloured Durangoscorpions are most feared.  Before the roll-out of antidotes via casas de saludthis was also the leading cause of child mortality in many communities (FajardoSantana, 2007). It has been common knowledge for some time that smallchildren must receive the antidote immediately to avoid possible death or, inthe case of older children and adults, alleviate several days of extreme pain andfever. It is also accepted that scorpions do not bite without reason: they aredirected by deities and dependent on them. There is a reason for the sting and itmay happen again if this is not corrected. To cure the sting a mara’akame willcommunicate with deities to find out why the scorpion stung this particularchild. It is possible that the deity Párikute, Owner of Animals, was offended andsent the scorpion to punish the transgressor (Furst, 2007).  Again the cure islinked to the cause, and the patient or his parents must perform a ceremony andmake a pilgrimage or sacrifice, whichever is thought to please the offendedPárikute, since this sting was a warning and other misfortune will occur if it isnot heeded.
Witchcraft
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An angry god sometimes uses a poisoned arrow to introduce an illness into aperson and will remove this arrow only when a sacrifice has been made (Furst,2007). This technique is also the preferred strategy of brujos (witches),shamans or part trained shamans who use black magic to punish or harm.  Herethe cause-cure relationship no longer operates, since the patient has beenpurposefully harmed, not necessarily as a result of any transgression on theirpart.  In principle, witchcraft as a cause of illness is identified by shamans butnot easily prevented or cured. It can be the cause of serious illnesses and deathand is often associated with the psychotropic plant Kieri (Solandra Grandiflora),but it does not share the same cause-cure logic as the previous two route causes(Yasumoto, 1996). Mara’akate have a good knowledge of medicinal plants,knowledge that they do not share with lay Huichol. As well as being used as aform of contraception, to cure minor ills or swelling and bring down fever theyare also used in witchcraft and mara’akate or witches use them with skill tocause harm.
Witchcraft is blamed for bad things that happen to a family or community andunexplained deaths are often put down to some form of black magic. A family oran individual may take on the task of retaliation themselves, or through amara’akame and when alcohol and jealously are added these family andpersonal vendettas can result in violence or murder. Despite the intenselycommunal nature of their lives, the Wixárika are also surprisinglyindividualistic. Wealth is shared only within the immediate family and it is veryoften the extended families who are the most jealous. Having a teiwaribenefactor or enrichment through contacts with mestizos is frequently thecause of such jealously, often leading to intra-community and intra-familyconflict. Acts of witchcraft are commonly put down to jealousy and comments ofthis nature made in passing can spark accusations and vendettas. Sincemara’akate are known to have the knowledge to conduct black magic they arefrequently blamed and the battle over an act of witchcraft against a third person
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can become a spiritual battle between two mara’akate (Benítez, 1972, FajardoSantana, 2007).
Ramon Medina, the mara’akame cited by several American and MexicanAnthropologists (Myerhoff, Furst, Eger Valadez and the Mexican anthropologistsSalomon Nahmad all of whom refer to him in Schaefer and Furst (1996) andFernando Benítez) was shot dead by his cousin.  Both had been drinking after afamily fiesta, they began to argue, and his cousin opened fire. This may havebeen a simple case of alcohol and violence, of which there are many, but whenthe victim is also a mara’akame there is always suspicion that somewhere downthe line witchcraft was involved. In many situations the doubt will remain, butwhere witchcraft results in death, the victim can make accusations from beyondthe grave. On the fifth day after death the mara’akame presides over a
kawewiene18, during which he speaks with the dead and relates their wordsback to family and close friends, including the reason for their death. This is theopportunity for victims or the mara’akame to point the finger.
3.5.5 Prevention and cureThe close vicinity of medicine with religion not only provokes the healer toresort to prayer, spell and chant to guide the diagnosis and cure, but themajority of them assert that their role as healer is that of an intermediary,because the sickness is really cured by gods or deities (Zolla, 2005).
Curative processes for traditional Huichol illnesses are virtually unchangedsince they were first documented by Lumholtz more than 100 years ago (Reed,1972, Lumholtz, 1902). These usually consist of three elements: i) the limpia orcleansing a physical procedure performed directly in relation to the body by amara’akame, ii) the sacrifice, pilgrimage and offerings to deities and iii) theceremony or fiesta.
18 The dead are buried in the community campo santo (graveyard) within 24 hours of theirdeath. The kawewiene ritual combines séance with funeral rites and takes place in the familyxixiki five days after death.
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LimpiaIllness is often described as a consequence of impurity where the sick person iscontaminated or ‘ritually impure’ usually because they are guilty of some formof transgression (Furst, 1972, Zingg, 2004, Fajardo Santana, 2007). In thiscontext the patients are a source of danger for themselves and their relativesuntil they have been  ‘cleaned’ or purified. The concept of a limpia in Huicholculture is concurrent with many other descriptions of traditional healingthroughout past and contemporary Mesoamerican cultures (Zolla, 2005, LópezAustin, 1980). The procedure itself refers to the removal of spiritual impuritiesso it is the spirit not the body that is the focus of the cleansing. Among theHuichol these include blowing, sucking, rubbing, use of incense or smokebreathed onto places of pain, wind (through arrows), water from sacred placesand a variety of medicinal plants or animals. They usually culminate in theremoval of an ‘impurity’, a small symbolic object that has been placed in thepatient’s body by the offended deity. Thus after rubbing and blowing themara’akame may suck the patient’s chest to remove a  grain of maize, a stone ora seed or use his wand  to extract a kieri flower or cactus thorn from the head(Furst, 1972, Zingg, 2004). The constants to this ritual are song or chanting andthe use of a muvieri. During the limpia the shaman is literally engaged in aspiritual battle with the offended deity or witch and to increase his powers forparticularly difficult cases he may fast and abstain from drinking water orputting salt on his food.
Mara’akate are also known for their unique and intricate knowledge ofmedicinal plants that are native to Huichol territories, the most valued of whichis peyote, the hallucinogenic cactus.  These are used in the limpia and can alsobe effective, for reducing pain or curing open wounds (Casillas Romo, 2000).
PrescriptionThe second element of any curative process is the prescription, the actions thatthe patient or other family member must carry out in order to spiritually clean
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themselves which usually include a sacrifice, visit to a sacred site and someform of offering. The mara’akame will give very precise instructions of how thismust be done.  As with the cause, the prescription for this cure is also brought tothe mara’akame in a dream. Fajardo describes the prescription given to ‘Carlos’by a female mara’akame (Fajardo Santana, 2007, p170):
‘I have to dream to see what is wrong with you, I will tell youtomorrow. The next day she said that I was going to find a smalldeer, one with its antlers just beginning to show. I should kill it, makemy arrows and wet them with its blood, to take them to such andsuch a place. But you are going to do it, she said, if not you will die... Iprepared myself for five days and went out to look for the deer, Itook all my things: water, gourds, sacred arrows and I arrived to aplace to wait for it. But after many nights I didn’t see any. I was goingto go back but a man arrived and he told me ‘you need a decoratedgourd’. I prepared it, and that night, from where I was close by thefire I saw something move, it looked like a small deer. Could it be? Ithought.  I fired a shot and felt I had hit it, something fell, it came outjumping and fell. It was a small deer like the one the woman had toldme about. I wet my arrows in its blood and went to Tea’kata and toall the places I had been told. That was how I was cured... ‘In this prescription the sacrifice, the offering and the pilgrimages are clear. Deerblood is a common sacrifice and this same blood is gathered in sacred gourds tobe used at the fiesta. The deer itself is usually eaten there and then, where it iskilled, prepared over the open fire or in an earth oven heated by stones. Theblood has important ceremonial properties and must be gathered with strictand specific ritual if it is to be used ceremonially. The prescription cited above iscomplex:  ‘Carlos’ is asked to visit Tea’kata, the most sacred of Huichol sites andto hunt and sacrifice a deer. The sacred site will depend on which deity has beenoffended, since each deity has its own sacred site. Tea’kata is a complex of caveshrines which house (or housed) the remains of several deified ancestors,possibly including ‘Great Grandfather Deertail’ (Furst, 1996). As well as theblood of a sacrificed animal the offering may include other artefacts such as adecorated gourd, food, drink and other small items.
Fiesta
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The final element of curative-preventive ritual is the fiesta, which is inseparablefrom the sacrifice that must precede it. The family or individual fiesta usuallytakes place in an extended family patio, with the ‘ceremony’ itself taking place inthe family xiriki . All fiestas begin with the ceremonial lighting Tatewari, GreatGrandfather fire, in the centre of the patio, followed by ritual chanting, lightingof candles and offerings then the sacrifice of one or more animals, usually a cow(González Sobrino, 2008). These curative fiestas, together with the annual cycleof mitote fiestas are the centre of Huichol community, social and religious life.They are the time when the Wixárika commune with their deities who live inthe rivers, caves, mountains and houses and this takes precedence over all otherneeds, financial or otherwise. The role of fiestas is discussed in more depth inthe following chapters.
3.5.6 PreventionWhy would one invest in improving ‘health’ in a biomedical sense when theycan deal with the root cause? Illness prevention forms part of this same circle offiestas, interaction and reciprocity with deities and fulfilment of the costumbre.An illness is a warning, a sign that the delicate balance of reciprocity betweenpeople and their gods has been broken or neglected, a rupture in theharmonious relationship between sacred and humane that must be corrected(Neurath, 2002). Threat of illness is the means by which deities ensurefulfilment and through illness Wixárika gods express their disagreement inrelation to the behaviour of women and men, in this sense it is also a form ofpunishment.
Fulfilment requires discipline and sacrifice and the higher up the religioushierarchy you are, the greater the discipline and sacrifice (Neurath, 2000a). Forlay Huichol who do not hold a religious charge, discipline is largely confined toparticipation in the annual cycle of fiestas and the ceremonial growing, caringfor and harvesting of maize. Growing each of the five sacred types of maize (red,blue, white, yellow and multicoloured) is the basis of this discipline and the
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antecedent to participation in fiestas, since a large number of these are directlyrelated to the production of maize (Neurath, 2009). In addition there are certainevents such as the peyote pilgrimage, deer hunts and communityresponsibilities that they may be requested or required to attend as well asensuring fulfilment for their children, specifically that they attend the annualfiesta del tambor.
Good health is dependent upon growing maize and participating in all therelated fiestas: Fiesta de la siembra, (Initiation of the agricultural cycle andpreparation of land), Fiesta del toro (when maize is beginning to grow toensure good health and life and a good harvest), Tiempo de los elotes(harvest/time of maize corns when thanks are given for the products ofthe land) and Fiesta del Elote (close of the agricultural cycle) are all fiestasspecifically related to the agricultural cycle (see González Sobrino forcomplete detail on the Huichol cycle of fiestas (González Sobrino, 2008).Growing maize and attending these fiestas is sine qua non for ensuringwell being and preventing illness. Failure to grow maize is not only aserious falta al costumbre, but is also punished on a political level andcomuneros lose certain rights within the community if they do not growmaize.
3.5.7 The context of migrant labouring in NayaritAs I describe in chapter 1 (1.2.2), what migrant worker’s know about pesticideharm is in large part informed by their own experiences of exposure and thesecond key determinant of Huichol understandings about pesticides and r/mchis the context of their lives as migrants: the tobacco plantations on which theylive and work, the conditions under which they are employed and theirrelationship with the town, the coast and its people, through whom theirexperiences of exposure are mediated.
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In contrast to the agricultural plantations of Sonora and Sinaloa in northernMexico, very little has been written about tobacco farming in Nayarit or aboutthe town itself, on which to base a review of ‘what is known’ about this context(as given above for the Huichol Homelands).  Consequentially my knowledge ofthis region is almost entirely formed of my own observations during fieldworkand during previous exploratory visits made in 2006 and 2009. This data waslargely recorded in a series of ‘fieldwork reports’ and field diaries and isdescribed in detail in in the ‘Background’ section of the thesis (1.2).
3.5.8 Conclusion: Huichol migrants on the margins of the stateThe participants in this study are mostly from valley communities. Thesesmall and often very distant hamlets are among the most marginalisedcommunities in Mexico where there are barely any jobs, schools, health clinics,food shops, communications or roads. Spaces described by Liffman assubmerged in a ‘deep hot canyon’ (Liffman, 2011 p181). Among the Huichol, oneof the poorest and most isolated groups in Mexico, these migrant labourers are
the most marginalised. As the author discusses in depth in ‘Huichol territoryand the Mexican Nation’, the Wixárika homelands and the Huichol themselvesexist somewhere on the ‘margins of the state’ (Liffman, 2011 p173. The semi-autonomous status of their communities provides them with the protection of apseudo-sovereignty, wherein they exercise a high level of authority over anyteiwari on their land. To an extent they reproduce this in Teiwarit+a, existing asexiled foreigners living by their own rules. On the coast of Nayarit they closelyreplicate their life in the Sierra, reinforcing social hierarchies and roles,replicating rituals, viewed as they are in their homelands as somewhere on thecusp of magical and savage and relegated to the fringes of the law’s protection.
This lack of social, moral or legal protection along with the importing ofWixárika habits and costumbre is what has maintained and nurtured the livingand working conditions of Huichol migrants on the coast. The one exception tothis relationship is the relatively recent arrival of the Florece children’s centres.
141
These day schools for the children of migrant workers have come about thanksto a long campaign by the NGO Huichol and Pesticides, spearheaded by theactivist Patricia Díaz Romo and supported by the then ARIC (Tobacco producersunion) leader, Federico Langarica. While these schools do provide a relativelygood standard of care during a few hours of the day they are effectively apiecemeal effort by government and industry (now almost entirely funded byBAT) to clean the image of tobacco farming without having to alter productionpractices (such as the use of pesticides), pay higher prices to producer andworkers or invest in sufficient infrastructure to house the annual population ofmigrants. Once again, a case of the indigenous migrant worker on the margin,unsupported by the government agency that was established to support them.
On the coast the distal, intermediate and proximal influences on health overlapand entwine as a socially, racially and politically marginalised group bring theirculture and customs, social and community relations into contact with the livingand working environment of this particular migration. The former (distal)factors compound and permit the effect of the latter (proximal), mediatedthrough a specific cultural and social dynamic, the intermediate factors.
The Huichol costumbre that I have described  as the ‘particular set of practicesand beliefs around which individual and community life is organised’ is also theprincipal determinant of the way in which this ethnic group understand andnegotiate their wellbeing and health.  This unwritten, dynamic religious andcultural modus operandi is inextricably intertwined with Wixárika medicine andexplanatory models of health and illness. In chapter 5 I explore and discussHuichol understanding of health and medicine, seeing this as the lens throughwhich proximal, distal and intermediate factors that I describe in this chapterare seen to affect wellbeing. How these elements are played out and weighed upby the migrant workers in relation to reproductive health and pesticides is thesubject of chapters, 6 and 7.
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Chapter 4 Knowledge about health and pesticides: an
interpositional theoretical approach.
As I state in the first chapter of this thesis, my position as a researcher is firmlybased on a multidisciplinary training. This has in turn influenced the manner inwhich I approach understanding and interpretation of phenomena and, likeKleinman when he comments that ‘the gap between experience and biology’cannot be filled with one type of knowledge alone (Kleinman, 1995), andFarmer who is critical of how ‘each of the socio-medical sciences –medicalanthropology, medical sociology, health economics and so on- tends to stake outits specific turf (Farmer, 2001), I believe that there is not one single validinterpretation of reality, rather this is always comprised of multiple and variedphenomena and influences.
The frontier between public health and anthropology is a contested space,seeking an understanding of illness and affliction that is both applied andtheoretical and satisfies both anthropologists and biomedics. Throughout theduration of my PhD research I have sought to find the missing piece thatconnects these two disciplines and enabled them to meet in the middle.  Notonly are the two disciplines thematically different, their approach to researchand the writing of it are opposing, whereas a public health approach attempts toaddress specific research questions, an anthropological approach is inductiveand allows itself to be driven by a flexible set of aims. The particularmethodological position I have taken also combines these two approaches forwhile I seek to answer specific questions, I have taken an anthropologicalapproach to doing this.
The purpose of bringing together these two disciplines is not only to generatean interdisciplinary understanding, but also so that they are able to criticallyinform each other –anthropology is able to highlight where public health ismissing the point while public health sheds a critical light on the pitfalls of
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overtly theoretical or relativist anthropological interpretations that are notproblem focussed. Thus the theoretical approaches that I will outline belowpresent a spectrum of positions that are useful for explaining the question ofhow Huichol migrant labourers understand the risks of pesticide exposure ontheir reproductive health. Rather that constituting opposing or alternativeinterpretations of the issue, they are proposed as complementary positions,generating a multi-layered understanding of my research questions. As becomesevident in chapter 5, 6 and 7, some of these positions are more useful forinterpreting certain aspects, but together they highlight the importance ofdifferent elements not only to an understanding of how the Huichol haveconstructed their knowledge about pesticides but also to how these affect theirwellbeing.
Thus, I introduce this chapter with a discussion of the question of risk. AlthoughI will not use this as an analytical approach, it is useful to emphasize themultiple factors that do come into play in the construction of perceptions of riskand why this cannot be explained from a purely scientific or public healthposition. I then briefly and critically review the usefulness of the relevance andlimitations of the Health Beliefs Model (HBM) as a public health approach toinvestigating knowledge and beliefs about pesticide harm. I will then discussdifferent positions within classical and critical Medical Anthropology that areuseful, or interpreting the knowledge/beliefs and practices of indigenousmigrant workers regarding their own reproductive health.
4.1 Indigenous health and pesticide risk: is structural violence implicit?In previous chapters I have described the context and evidence of the twocentral problems that this thesis addresses: indigenous health (in this case thehealth of Huichol people) and pesticide risk (and its effects on reproductivehealth). I do not intend to make the actual meanings and interpretations of theseconcepts central themes within this thesis, but before entering into the
145
discussion about how to understand the overlap between these two problems Iwill briefly present them conceptually.
‘Indigenous people’s concept of health and survival is both acollective and an individual intergenerational continuumencompassing a holistic perspective that incorporates four distinctshared dimensions of life. These dimensions are the spiritual, theintellectual, the physical and the emotional. Linking these fourfundamental dimensions, health and survival manifest themselveson multiple levels, where the past, present and future co-exist.(WHO declaration on health and survival of indigenous people1999)’.The Maori author Mason Durie, has written about understandings of health andillness at the ‘interface between science and indigenous knowledge’ (Durie,2004, p1138). From this perspective he analyses the commonalities ofindigenous people’s understanding of health across the world and the elementsthat contribute to their conception of wellbeing and health. As stated in theWHO declaration on health and survival of indigenous people (above), centralelements of this understanding and the elements that differentiate indigenousfrom biomedical interpretations of health are predominantly those of cultureand spirituality. Culture refers not only to the symbolic and traditional aspectsof indigenous lives but also their relationship with the environment andcommunity, issues that are key aspects of their identity and central to the themeof pesticides and migrant agricultural work.
Indigenous cultures worldwide are unified by shared experiences ofdispossession and colonisation. As Durie writes, ‘a common pattern emerged[among indigenous cultures]: loss of culture, loss of land, loss of voice, loss ofpopulation, loss of dignity loss of health and wellbeing’. This perspective sharesundertones with Paul Farmer’s discussion of how structural violence, ‘socialstruggles -economic, political, legal, religious, and cultural- that stopindividuals and societies from reaching their full potential’ must form part ofany understanding of health and illness (Farmer et al., 2006 p1686). Durie
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discusses indigenous health and illness from an analysis of the contextualfactors that affect the Maori of New Zealand while Farmer describes how thesocial arrangements that constitute structural violence in Haiti put individuals
and populations in harm’s way. The author defines these arrangements as
structural because they are embedded in the political and economicorganisation of our social world and as violent because they cause injury orillness to people. A similar perspective is proposed by Menéndez  who analyseshow histories of colonialism and racism, aspects that he refers to as the ‘deniedaspects of culture’  need to be brought into discussions about wellbeing as keydetermining factors of ill health and violence against the body (Menéndez, 2009,Menéndez, 2002).
The continued importance of spirituality within indigenous health also needssome explanation so as to avoid it being reduced to what Farmer refers to as an‘alibi’ for poor health (Farmer, 2005). For indigenous cultures, wherespirituality continues to form a central aspect of life and social order,  ‘Religioninvolves beliefs and practices related to the sacred, where the sacred is definedas god [or gods], the numinous [mystical or supernatural] or ultimatetruth’(Koenig, 2007, p45). In his short essay on religion, spirituality andmedicine Koenig emphasises the need to define spirituality by its connectedness
to the sacred, thus setting it apart from religious forms which have ceased tocommune in any way with the sacred realm. The Huichol are clear about this, asthe Xauxeme, head-teacher of Nueva Colonia Primary School explained to me‘we are not religious, we are spiritual’. Williams and Sternthal define spiritualityas ‘an individual’s attempt to find meaning in life’ while Eckersley explains it asa ‘deeply intuitive (…) sense of connectedness to the world in which we live ’…[the] ‘broadest and deepest sense of connectedness’, descriptions whichemphasise the depth of spirituality in terms of its influence on people’s lives(Eckersley, 2007 p54, Williams and Sternthal, 2007 p47). Citing Tacey,Eckersley (2007, p54) in fact suggests that ‘secular societies have notunderstood its meaning’, a position that is sustained by Zolla, Aguirre Beltrán
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and others in their writings about some first studies of healthcare in theindigenous regions of Mexico (Zolla, 1988, Mellado et al., 1989, Aguirre Beltrán,1994b).
For the Huichol there is little separation between spirituality and culture, theseare intricately bound together, both giving meaning to experience (Eckersley,2007).  These cultural and religious dimensions operate alongside the particularhistorical, social, economic and political factors mentioned above and that areencapsulated in the concept of structural violence, generating an experience ofhealth that is specific to indigenous people.  At least in the case of Mexicanindigenous people, this is an experience of health that combines the intenselyspiritual nature of life and existence with a history of extreme exploitation andmarginalisation.
Using this conceptualisation of indigenous health I will argue that Huichol are
more at risk from the effects of pesticides than other migrant workers becausepolitical, economic, socio-historical and legal factors that are specific to them putthem particularly in the way of harm. Structural factors define the specific andpossibly unique nature of the working and living situation and exposures thatHuichol migrant workers experience in Nayarit. This structural interpretation ofhealth is complemented by a growing body of literature on the concept of layunderstandings of risk in relation to modern environmental threats such aspesticides (Slovic, 1987, Blok et al., 2008, Wynne, 2004, Jensen and Blok, 2008).While mostly conducted in developed countries and over a range ofenvironmental issues, the descriptions of ‘lay understandings’ of risk given inthese discussions are equally relevant to indigenous and Huichol people,particularly the analysis of Jensen et al and Wynne in their descriptions of theepistemologies of risk among lay people exposed to pesticides.
The prolonged low level exposure to pesticides, described in Chapter 3,experienced by the indigenous workers in this study is not the type of exposurethat pesticide manufacturers expect, assess or measure. Literature on pesticide
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harm would suggest that it is unusual anywhere for workers to be directlyexposed to pesticide residue 24/7. In short, the nature of risk that theseworkers are exposed to is not one that is contemplated by the people Wynnerefers to as ‘experts’ (Wynne, 2004). This research oversight, omission or biasmay in part explain an ambivalent attitude of workers to information that theyhave acquired about pesticide risk.  Blok et al suggest that the ‘expert basedenvironmental risk regulation is, […] widely believed to suffer from a lack ofpublic understanding and legitimacy’ (Blok et al., 2008, p189). This distrust inscientific information on pesticide risk is well illustrated by Wynne whosuggests that the ‘public’, (people who are exposed to and affected bypesticides), have lost a sense of trust in ‘experts’ (category that includesmanufacturers, scientists and policy makers) because they do not see, detect ortalk about the risks that directly affect them, the workers and the farmers(Wynne, 2004 pages 60-61 & 70). The author goes on to suggest that ‘experts’only make reference to detectable risk in what he refers to as the ‘reductionistframing’, that relies on the hierarchy of ‘objectivising’ scientific language whileneglecting the social elements of risk and ‘real world conditions’, that have littleto do with controlled laboratory experiments. In agreement with Jensen, Wynnesuggests that the problem with ‘expert knowledge’ is that it believes itself to beobjective  and culture free when, in reality, scientific understanding of pesticiderisk also corresponds to ‘particular cultural and epistemic principles, theobjectivising perspective of scientific knowledge’. Several of the studies that Icite in chapter 1 conclude that a lack of evidence or inconclusive evidence doesnot imply that there is no risk (Wigle et al., 2008, Garcia, 1998). Wynne takesthis a step further and suggests that the mechanisms, approaches and riskassessments used by the group that he refers to as ‘experts’ and in particularthose conducted by manufacturers and official health safety or environmentalbodies are only designed to detect narrow and specific types of harm. Realworld conditions are diverse and different.
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In their analysis of risks in childbirth, Kaufert and O’Neil contrastepidemiologists’ statistical conception of risk with Inuit social and individualunderstanding (Kaufert and O’Neil, 1993, p48-9). The authors cite a discussionabout the risk of maternal and infant mortality among Inuit of Eskimo Point,where a physician uses mortality statistics to argue for the universal evacuationof pregnant women. In the exchange an Inuit woman appears unwilling toappreciate this risk, given as 20/1,00019, responding that she doesn’t ‘think it’squite as risky as they think it is’. The woman speaks from her own experiencetelling how she has had fourteen children on her own and has never seen any ofthem dying. Her conception of risk is based primarily on her own personal andcommunity experience but is also rooted in a traditional way of life in whichpeople have survived in a ‘harsh and dangerous world by their own competenceand self-reliance’. Risk, the authors conclude, is ‘accepted as part of the reality ofnorthern life’. In contrast these women see the statistical version of risk as atheoretical construct, unrelated to their lived experience and ‘lacking localvalidity’. Wynne, Kaufert and O’Neil emphasize how very differently cultures seeand conceive of risk. The Inuit women do not see risk, they see their right tocontinue living their traditional way of life, of which death is also part.Frankenberg takes this a step further to suggest that risk is actually a moralchoice. In ‘Risk: anthropological and epidemiological narratives of prevention’,the author writes ‘people in Bavaria or the USA who argue that the law and thepolice should be involved in preventing the spread of AIDS on the grounds ofsocial good, still oppose gun control to reduce homicide. Even while supportingthe war against drugs they do not advocate laws to control the intake of foodand tobacco to curb the continuing epidemics of lung cancer and ischemic heartdisease’ (Frankenberg, 1993, p228). Citing Douglas, he concludes that ‘the well-advertised risk generally turns out to be concerned with legitimating moralprinciples’ (Frankenberg 1993, p236). According to Frankenberg, moral, socialand political choices are always involved in discussion about risks to theindividual body. For the Inuit and the Huichol these moral, social and political
19 From the text it is unclear whether the ‘risk’ of 20/1,000 appears to refer to joint infant andmaternal risk, ie the risk of either a mother or child dying, or only to infant mortality.
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choices are heavily influenced by their preference for maintaining key aspectsof their traditional lifestyles, while for an ‘expert’ in pesticide risk, these choicesmay be influenced by politics and economics.
So how do we expect these conundrums to influence what indigenous workersknow about pesticide risk? As I mention in chapter 1, it has been suggested thatlay people possess a much broader understanding of risk than do experts. They‘would be employing their full range of senses, including not only their eyesnose and mouth but also experiences, memories and moral convictions, to makesense of pesticide risks’(Jensen and Blok, 2008, p769) and, they ‘They mixtogether, as a matter of course, certain scientific issues with broader social,ecological and moral commitments.’ (Blok et al., 2008, p201).  Here Block andJensen coincide with others (such as Wynne) who suggest that how peopleunderstand pesticide risk is influenced by a wide range of factors, that thesemay not be science based and will have been influenced by their specificexperience of exposure and their need and their moral and social context. I willdiscuss what this contexts and needs may be in Chapter 7. I would also suggestthat what Block refers to from within an illustrated western society ascommitments, for the Huichol implies needs.
The perception of vulnerability or risk and the belief about whether actions toprevent harm would be effective will be discussed in this chapter in relation tothe Health Beliefs Model in the first instance. Other factors that may contributeto this understanding are their own illness representations (Huichol ethno-medicine/ medical culture and understandings of illness) and theirepistemology  of health and illness, (the nosological categories that they use tounderstand illness causality), an approach dealt with by the ‘meaning centred’or interpretative branch of medical anthropology. Finally, to theseinterpretations I will add the perspective of critical medical anthropology, abranch of this discipline that is also responsible for deploying the concept ofstructural violence as socio-historical interpretation of causality. In the contextof Huichol tobacco workers, this could include an understanding of structural
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inequalities, from the ethnocide that has characterised the Mexican nation’srelationship with its indigenous populations since the Spanish conquest to thespecific type of exposures that they experience, exposures that fall outside theusual parameters of risk assessment and that are possibly unique.
Theoretical approaches for exploring indigenous health and pesticides
4.2 The Health Beliefs Model and beliefs about pesticide harmThe Health Beliefs Model is concerned with understanding why, or whynot, a person undertakes a recommended health related action. This modelparticularly focuses on preventive actions taken in the absence of compellingsymptoms or a ‘person’s desire to avoid a specific disease threat’ (Becker et al.,1978). By health behaviour I refer to ‘Any activity undertaken by an individual,regardless of actual or perceived health status, for the purpose of promoting,protecting or maintaining health, whether or not such behaviour is objectivelyeffective towards that end’ (Nutbeam, 1998, p355). Implicit in this definition isthe purposeful nature of the action, being something that is consciously done toimprove or protect one’s health. The model, originally developed to helpunderstand patient adherence to health regimes, focusses on explaining andpredicting behaviour directed to prevention and  is grounded in ‘a well-established body’ of psychological theories of behaviour (Becker et al., 1977,p349).
The philosophy behind this model is that belief determines behaviour (Dein,2007), thus knowing about peoples beliefs (about health) is, theoretically,central to understanding why people behave in determined ways when facedwith illness or the threat of illness.  Poss refers to the HBM as an ‘expectancymodel’, one that proposes that ‘behaviour depends on how much an individualvalues a particular goal’- for example their health, and whether they judge that aparticular action will achieve this goal (Poss, 2001). Thus the person must feel
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that they are actually vulnerable to this problem (perceived vulnerability) - inthis case to the threat of illness or ill health from pesticides, whether they thinkthis problem is serious (perceived severity), whether they feel that anypreventive action will be beneficial to reducing this threat (perceived benefit)and that there will not be insurmountable barriers to achieving this (perceivedbarriers).
As I explain in chapter 1, the purpose of including this model, in keeping withmy interpositional approach to addressing my research question, is to criticallyevaluate the importance of beliefs about risk/vulnerability (perceived risk) toknowledge and behaviour regarding pesticides. While, as I have statedthroughout this thesis, I am working on the assumption that knowledge (in thiscase about pesticide risk) does not necessarily lead to behaviour (in this casepreventative behaviour), it remains unclear whether there is a perception ofrisk (about pesticides), and what impact this may have on behaviour. Thus I willmake critical reference to the model in my discussions of beliefs. This will servefirstly to assess its value as a public health approach to understanding pesticiderisk among indigenous population and secondly as a counterpoint toanthropological explanations, to bring in to question the nature of both beliefand risk as theoretical constructs.
The HBM model is essentially positivist, based on the premise that peoplebehave in what others might perceive as irrational or  unreasoned mannersbecause they hold certain, sometimes considered equivocal, beliefs about healthand illness prevention (Poss, 2001, p2).  From an anthropological perspectivethis empiricist approach to health and people’s understanding of health isproblematic because, as Dein suggests, it ‘fails to cast light on culturaldifferences in illness behaviour’(Dein, 2007, p40). Herein lies the primaryconcern with using this model to understand indigenous beliefs about health. AsI state at the beginning of this chapter, indigenous people’s beliefs andunderstandings about health are wider than the biomedical concept,encompassing the concepts of culture and spirituality as well as historical and
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broader social understandings that biomedical models do not contemplate -systems of beliefs that are different conceptually and in praxis.
A second problem with this model and a point which had wider implicationsthan those which is presents for the model itself, is the question of ‘belief’ as aconcept that is dichotomous to ‘knowledge’. This is a central discussion toanthropology and is particularly relevant to applied studies in public health,where ‘belief’ is commonly seen as referring to popular or lay understandingsand knowledge to the scientific knowledge, that which for the positivist, is trueknowledge (Good, 1994a). In this the dominant position, the scientific methodof inquiry is what Good refers to as the ‘arbiter’ between knowledge and belief.For the empiricist, ‘beliefs’ are relegated to the cultural realm, to little morethan localised ideas. The HBM works on the theory that beliefs are oftenequivocal and that these can be changed, possibly through the acquisition ofknowledge. My position, and one which is widely held in meaning centredanthropology is that beliefs and knowledge are not contrasting terms becauseessentially each is culturally produced and understood. Pelto and Pelto examinethis dichotomy proposing that:
‘All people, whether biomedically trained health professionals orrural villagers, have cultural belief systems about the causes ofsickness and possible remedial measures. The belief systems ofhealth professionals are supported by substantial empiricalevidence, but they are beliefs all the same; and the beliefs areconstantly revised in the light of new information. In our view, thefailure to recognize this, and the tendency to distinguish beliefs andknowledge based on their “truth value” has often complicated andconfused the examination of relationships betweenbelief/knowledge and behaviour’ (Pelto, 1997, p148).The position defined here is that we should not seek to judge whether particularbeliefs are correct or incorrect on the basis of their ‘truth value’, or theirempirical base. Beliefs about what is good for our health are also mostly basedon empirical experience and like the beliefs that are generated using thescientific method, these are also constantly updated in the light of the
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accumulation of experiences. This is a problem to which I will also turn inChapters 5, and 7, in relations to womens’ knowledge about reproductivehealth.
The purpose of this thesis is to attempt to bridge the epistemological gap inunderstandings and in this sense the value that established approaches such asthe HBM could bring to the question of ‘how do indigenous (Huichol) people
understand the risks of pesticides?’ is firstly, as an initial attempt to assesswhether their particular set of beliefs do influence their health behaviour andsecondly, as an indicator of their perception of risk (in relation to pesticides).Thus of my data I will ask whether this (Western) model of belief is actually ofrelevance to the Huichol people and whether, as is believed to be the case inWestern contexts, these beliefs influence behaviour. Secondly, as an indicator of
risk perception elements of this model may indicate to what extent this group ofmigrant workers feel vulnerable to pesticides and whether they feel that theycan do anything about it.
As I explain in the remainder of this chapter, anthropological theory will beused to explore and explain specific beliefs, knowledge and experiences in moredepth.
4.3 Medical anthropologyIn 1975 Horacio Fabrega wrote an article for Science defining the needfor an ‘ethnomedical science’ which ‘embraces theoretical concerns that arerelevant both to the social and medical sciences’ (Fabrega, 1975, p974). It wasduring this decade that medical anthropology as a separate discipline reallytook shape, driven by theorists such as George Foster, Murray Last and ArthurKleinman, and 1977 saw the emergence of the medical anthropology, the firstjournal to focus specifically on this field of study.
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In Mexico, medical anthropology as a specific field of study emerged at a timewhen national (governmental) health providers20 were expanding serviceprovision into indigenous and rural regions, thus the discipline was able todevelop in direct partnership with new medical contexts that posed particularcultural challenges. Pioneering works of anthropologists such as Aguirre Beltránand Fernando Benítez (Aguirre Beltrán, 1994b, Benítez) responded to thegrowing need to understand the beliefs and practices of the country’s manyindigenous groups for the purpose of improving and facilitating provision ofhealth services. These early ethnographies were followed by the appliedresearch of medical anthropologists such as Zolla and Menéndez who worked inthe field as both anthropologists and public health practitioners, writing fromthe experience of direct involvement with rural health programmes (Zolla,1988, Menéndez, 1992). In more recent decades Mexican medical anthropologyhas developed further theoretically, particularly in a critical sense and verymuch reflecting the experiences of anthropologists  working within the widerhealth sector (Menéndez, 2009, Castro, 2000, Freyermuth Enciso, 2003). Thestrength of Medical Anthropology in Mexico, at least in terms of the field thatcorresponds to non-western medical systems, is that it has principallydeveloped in response to the challenge on its own doorstep: meeting the healthneeds of a large indigenous population that has lagged behind in health termssince colonial times. This has required as a first step understanding illnessrepresentations, secondly interpreting these and finally taking a critical look.
In the following sections I describe three approaches within MedicalAnthropology that are useful for understanding health and health seekingbehaviour, particularly in this context, and how they add to our understandingof health and beliefs through consideration of wider cultural, structural andepistemological factors. In keeping with the interpositional nature of this thesisthese three approaches are seen as generating different layers of
20 The Instituto Mexicano de Seguridad Social (IMSS) for employees in the private sector, theSecretaria de Salud (SSa) for the uninsured  and Instituto de Seguridad y Servicios Sociales deTrabajadores del Estado (ISSSTE) for government employees.
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understanding: rather than offering opposing interpretations they providecomplementary perspectives that fit together to form a wider and deeperunderstanding of how this knowledge about health is generated and acted uponthan public health is able to offer.
4.3.1 Illness representations: concepts for understanding traditional
medical systemsEarly studies of other medical systems lead to the development of what isreferred to by Good as the ‘empirical’ paradigm, the idea that westernbiomedicine constitutes the rational concept of disease and illness and thatother, traditional medical practices are beliefs (Good, 1994a). It is these beliefsthat were seen to contribute to the reasons for ill health among non-westernpopulations, beliefs that need to be understood so that biomedicine is betterable to serve these populations. Medical anthropology has moved onepistemologically since classical empiricist texts such as ‘Witchcraft, Oraclesand Magic among the Azande’ were written (Evans-Pritchard, 1972). However,as I mentioned earlier in relation to the HBM, criticism remains within theinterpretative and critical branches of medical anthropology that the empiricaland clinical paradigms and the knowledge/belief dichotomy continue tounderlie a large amount of research about ‘traditional’ medical cultures(Kleinman, 1995).
The interpretative approach in medical anthropology that emerged as a critiqueof these empirical perspectives is based largely around the idea of sickness,illness and disease as social constructions. Along these lines  it has developed aseries of theories that essentially deal with  the meanings and interpretations,or as Kleinman states, theories ‘…concerned with describing, comparing anddetermining the biosocial consequences of the webs of cultural and personalbeliefs and values within which sickness is organised as a human experience(Kleinman, 1981).’  Essentially this approach is based on the premise that illnessand disease, more than biological phenomena are representations that are given
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different meanings by different cultural groups. As Menéndez  suggests: ‘socialgroups have the need to construct social and collective meanings relating to (…)their illnesses’ (Menéndez, 1994). Writing from the Mexican context, this authordescribes how the processes of ‘health/illness/therapy’ continue to be one ofthe areas of life within which the greatest numbers of symbols and collectiverepresentations are structured. Thus, in structural terms, in each society theseprocesses assume representations and practices to understand, confront and ifpossible, resolve the incidence and consequences generated by sickness. Theseprocesses have developed, along with meanings, within a historical contextthrough which the causal factors, the treatment and the meanings of the diseaseare constructed.
Medical anthropology differentiates between illness and disease as differentways of explaining sickness.  The term ‘disease’ refers to the malfunctioning ormaladaptation of biological and psychological processes, while ‘illness’ signifiesthe experience and societal reaction to disease, the way the sick person, hisfamily and his social network perceive, label, explain, valuate and respond todisease (Kleinman, 1978a) . Menéndez refers to illness as the collective meaningassociated with the disease. Sickness, then, is the socially recognised behaviourof sick people, the kind of behaviour which would be socially unacceptable if itwere not that some means of exculpation –based on disease- is provided. In thissense, sickness is seen as a form of social deviance, but one that is acceptablebecause it is attributed to ‘some agency beyond the sick person’s will’(Menéndez, 1994). Thus, within the social meanings of sickness ‘symptoms’become ‘signs’, because they are expressed, elicited, and perceived in socially
acquiredways (Young, 1976).
The meaning centred approach to sickness, illness and disease refers to theseterms as social constructions in a cross cultural sense. In the words of Last ‘eachethnicity carries within itself not only its own specific illnesses, but also its owncures’ (Last, 1981, p6) . He describes this as an ‘ethno ecological theory’ withinwhich  ‘medicine is being seen not so much as a medical system but as part of
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the necessary cultural camouflage, like clothing and food, that enables one tosurvive, preferably unnoticed, in a diverse society’.  Kleinman has developedthese concepts through the cross cultural analysis of medical systems, inparticular comparisons between traditional and biomedical medical systems(Kleinman, 1981, Kleinman, 1978a).
In the context of the meaning centred approach Murray Last, asks the question,‘is there such a thing as a Traditional Medical System?’, putting emphasis on theidea of some sort of a coherent and defined structure as opposed to a group ofbeliefs (Last, 1981, p7). In the course of his essay on this topic the authorattempts to justify his theory that such a system no longer exists, based on theassumption that a Traditional Medical System would need to integrate 1) agroup of practitioners,  all of whom clearly adhere to a common consistent bodyof theory and base their practice on the logic deriving from that theory, 2)patient recognition of the existence of such a group of practitioners and such aconsistent body of theory and, while they may not be able to give an account ofthis theory they accept its logic as valid and 3) that the theory is held to explainand treat most illnesses that people experience. He also considers it ‘out of thequestion’ that traditional medicine could have a ‘single comprehensive systemto account for all illness’, and that ‘even a coherent set of ideas embedded in thelanguage or implicit in people’s actions has now disappeared’. Central to Last’stheory is that biomedicine has undermined the cohesion of what in the past mayhave been ‘systems’, to such an extent that these no longer comply with hiscriteria, a premise that he illustrates with the example of the medical culture ofthe Malumfashia area of Nigeria. Whether or not ‘traditional medical systems’exists may simply be an issue of perspective. For Menéndez there is no doubtthat such systems exist, the question is how to define them. This he does byreferring to the group of people labelled to as ‘traditional’ and suggests threeways in which these have been defined: i) Folk Groups: indigenous, marginalurban or generally speaking that do not share the scientific world view, ii)groups that are different, opposite or simply antagonistic to the dominant
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(scientific) and iii) groups that are not modifiable or incompatible withdominant processes (Menéndez, 1994). In essence, Menéndez describes as‘traditional’ the medical system of any group that is not biomedical. As I willdescribe in the following chapter, the Huichol and their medical system fitsneatly into this definition.
Explanatory modelsOne of the underlying claims of the interpretative tradition in Medicalanthropology is that disease is not an entity, but an explanatory model.  Whilesome may debate whether indigenous groups such as the Huichol can lay claimto a ‘Traditional Medical System’ of their own, they certainly have a specificExplanatory Model (EM) that is intertwined with spirituality, culture andtraditions, one that I describe in detail in the following two chapters. The EMapproach to understanding medical cultures was initially developed as a clinicalapplication of an anthropological concept. These models are effectively a set ofbeliefs and understandings that specify how an illness episode is caused, itsmode of onset and symptoms, pathophysiology and its treatment and they haveoften been used to teach clinicians the ‘native point of view’ (Dein, 2007).  Veryoften it is through the EM that medical anthropologists are able to understandthemeanings behind sickness since these may overlap with their social, spiritualand environmental aspects.
According to Kleinman (Kleinman, 1978a) EMs contain explanations of any orall of five issues: etiology, onset of symptoms, pathophysiology, course ofsickness and treatment. These can be elicited from practitioners, patients andfamily members for particular sickness episodes and, within traditionalcultures, are historical and socio-political products as opposed to clinical.Herein lie the fundamental differences between biomedicine and traditionalmedicine. A biomedical EM may structure a view of clinical reality in which thesickness is located within the body of the person and care is viewed astreatment of the diseased organ while those of popular culture may locate the
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problem in the family and label the entire family as sick. Science, as opposed tothe social, cultural, political and historical, is the basis of explanatory models forbiomedicine.  In contrast, indigenous EMs are holistic, seeing causality as awider social and cultural phenomena, as Durie suggests in his description of theindigenous concept of health (Durie, 2004). In the following chapter I describethe Huichol EM in more detail as a model that is primarily determined byreligious and cultural elements but as a dynamic model it has also been affectedby the biomedical model, incorporating elements of this on its own terms intothe traditional model.
A holistic approachThe Huichol explanatory model, as is the case for many traditional modelsranging from that of Evan’s Prichard’s Azande to Alfredo Lopez Austin’sMesoamerican model locates the cause and cure for disease in magical-religiousrealms. But to fully understand these models, we must relate cultural, socio-political and biological determinants to biological and cognitive processesthrough the medium of cultural systems of meaning. Thus these models need toconsider health and sickness as multi-factor interactions on biological,psychological and social levels, not the result of single determinants operatingon only one level of analysis (Kleinman, 1978a). Essentially, understanding themeaning of ethnomedicine needs a holistic approach, one that attempts todescribe ‘patterns of relations between illness-related beliefs, behaviouralnorms, roles and transactions that show how they integrate into and from localcultural systems’, or as Dein explains it, ‘a social institution cannot beunderstood in isolation from other social institutions’ and we cannotunderstand the health system of a particular culture in isolation from theireconomy, social relationships, religion and political systems (Dein, 2007).Emphasising their holistic nature, both Menéndez and Kleinman refer tomedical systems as ‘cultural systems’(Menéndez, 1994, Kleinman, 1978a). Morethan simply systems of meaning and behaviour, they revolve around social andcultural relationships and institutions. Menéndez in fact describes the role of a
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healer and medical system as one of ‘cultural integrator’, a role that is clearlyassumed by the Mara’akame in Huichol communities.
4.3.2 The meaning centred/interpretative approach
Cognitive categories‘Over and over again I have been struck by the enormous power ofthe idea, within medicine, that disease is fundamentally, evenexclusively, biological’ (Good 1994, p70).Discussions around illness representations and meanings also need to confrontthe broader, epistemological question of whether the nosological categories thatare used to describe disease, the body and other related concepts have the samemeanings everywhere and to everyone. In what Lock and Scheper Hughesdescribe as a ‘critical interpretative approach’ medical anthropology becomesmore than ‘simply the study of medical systems and practices’ (as describedabove), but ‘the way in which all knowledge relating to the body, health andillness in culturally constructed, negotiated and re-negotiated in a dynamicprocess through time and space’ (Lock, 1996, p49). This process is situatedwithin a geopolitical context and, for the Huichol, their location in the sierra,and their relationships with deities have been crucial to this construction.
A wide and varied range of experiences and behaviours have become groupedunder one category, or as Good states, ‘complex human phenomena are framedas ‘disease’ and by this means become the objects of human practices’(Good,1994a, p53). This argument revolves around the ‘mistaken belief that ourcategories belong to nature, that disease as we know it is natural and thereforeabove or beyond culture’. This mistaken belief is what Kleinman terms  a‘category fallacy’ (Kleinman, 1977, p4).
The principal criticism of the biomedical concept of disease from medicalanthropology is that this definition is assumed to be universal when in fact itconstitutes a particular culturally specific perspective about what disease is.
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Western medicine defines and describes illness and disease from a uniquelybiological perspective that ‘makes sense’ in light of cultural traditions andassumptions about reality, in this case the scientific world view around whichwestern societies are organised (Mies and Shiva, 1993). This ‘category fallacy’,is described by Kleinman as ‘perhaps one of the most basic and certainly mostcrucial errors one can make in cross cultural research’ rejects indigenous andnon-western categories on the basis that they are ‘culture specific’ whileconsidering itself  ‘culture free’ (Kleinman, 1977, p4).  As I illustrate in thefollowing chapters, Huichol illnesses are mostly supernatural but theircategories are dynamic. As a rule there is no categorical differentiation betweenillnesses on the basis of their biomedical form but on the basis of their cause.The logic of western medicine simply does not apply.
By categorically stripping illness and disease down to ‘deviant behaviour’,Kleinman proposes that we must compare explanations (of behaviour) asopposed to entities (diseases), for each culture explains and interprets thisdeviance differently. Biomedicine does this on an individual basis throughbiology and science while other cultures look to society, religion, spiritualityand other sources for their explanations.  Kleinman, along with Scheper-Hughesand Lock and  Csordas approach the study of deviant behaviourphenomenologically (Kleinman, 1977, Scheper-Hughes and Lock, 1987, Csordas,1988). Referring to psychiatric disorders Kleinman proposes that we begin with‘phenomenological descriptions which would enable us to compare indigenousand psychiatric explanations of the disorders with the behaviours they interpret(…)’. These accounts could be used to analyse the influence of culture on thesedisorders in each cultural site. Rather than looking for universal explanations,this perspective proposes the dismantling of categories in order to understandhow illness is conceived from a broader starting point. This would conceive ofdisease as malfunctioning or maladaptation of biological or psychologicalprocesses, the physiological ‘deviance’ and illness as the personal, interpersonaland cultural representation of disease.  While social and cultural factors may not
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influence the nature and course of disease, they will always influence illness, asthis is per-se socially and culturally constructed. Furthermore, the manner inwhich illness is conceived will influence treatment, care and behaviourassociated with prevention. Healing is to illness what cure is to disease, thesocial/emotional/spiritual aspect of treatment and the physiological aspect ofhealing.  Biomedicine tends to focus on the cure of diseases independent ofsocial behaviour (Fabrega, 1975) while non-biomedical systems are moreinclined to address the healing side of treatment (Kleinman, 1977). There islittle in the healing rituals of mara’akate that could be considered to treat the‘disease’, their procedures focus almost entirely on the social and spiritualaspects of illness. This is discussed in more depth in chapters 5 and 6, butessentially healing involves correcting transgressions, as opposed to treating adisease. In fact while mara’akate recognise the role of medical doctors in thetreatment of certain diseases  they continue to perform their healing ritualssince only these are capable of healing the social and spiritual cause of illness.Differentiating between these categories is crucial, as is the understanding thatthey sit, at times comfortably, side by side. They are different andcomplementary and in terms of therapy they are both curative and symbolic.
The bodyIn parallel to the concepts of disease and illness, many medical anthropologistsquestion the meaning of the concept of body itself (Csordas, 1990, Scheper-Hughes and Lock, 1987, Lock, 1993, Turner, 2006). A starting point for thisposition is what Csordas refers to as the ‘collapsing of dualities’ though theconcept of embodiment. The body has been described variously as a ‘repositoryof values’ a  ‘setting in relation to the world’, a ‘concept for understandingcultures and society’ and a ‘natural symbol, supplying one of our richest sourceof metaphors’ (Douglas, 1973, p65, Bourdieu, 1977 p68, Scheper-Hughes andLock, 1987 p8). Each of these alludes to the notion of an embodied entity. Theindividual/ society and nature/culture boundaries are key to embodimentwhich Csordas (1990, p7) describes as the ‘methodological principle’ involved
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in the ‘collapse of dualities between mind and body, subject and object’. Thefleshy or visible body being the physical medium for experience, memory,illness, thought, relationships and other ‘embodied’ experiences. Through thecollapse of dualities, the conceptual lines that separate our body within itselfand from external events are erased; these events are embodied to form awhole, the body-self identity-social process.
Scheper Hughes and Lock, and Csordas  are concerned with epistemologicalissues relating to the body, proposing  that in order to understand the humanbody, we must re-think certain analytical categories that pre-determine how weconceive of this entity. Scheper Hughes and Lock base this position on the factthat non-western civilizations have developed alternative epistemologies thattend to conceive of relations among similar entities (such as the body) inmonistic as opposed to dualistic terms. The authors of ‘The Mindful Body: aprolegomenon to future work in medical anthropology’ suggest that since thisepistemological tradition of generating multiple categories  is a ‘cultural andhistorical construction and not one that is universally shared’, it is essential thatwe begin our project in Medical Anthropology ‘with a suspension of our usualbelief and cultural commitment to the mind/body, seen/unseen,natural/supernatural, magical/rational, and real/unreal’ dichotomies,particularly relevant to the study of a society, as I have described in Chapter 3,for the Huichol there is no division between natural and supernatural or adichotomising of magical and rational. In terms of illness explanatory models,for the Wixárika the magical is rational and the supernatural is also natural forhumans can enter the supernatural realm and spirits inhabit homes. Inperceiving the body in relation to society, or ‘as a setting in relation to theworld’ Scheper-Hughes and Lock also suggest suspending the individual/societydivision, wherein humans are single and separate entities and theculture/nature and natural/supernatural21 dichotomies which suppose that
21 As I explain in chapter 3, the Huichol do not differentiate between natural and supernatural,this is a division that does not exist since their world is their cosmos. For clarity I will retaintheir use in this thesis.
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humans live separately from their environment and divinities, assumptions thatdo not hold in many indigenous communities. This gives us an entity in whichmind and physical body are one, society and the environment flow freely in andout, creating and recreating, and this earthling is also a member of thesupernatural cosmos, freely liaising with divinities and moving within theirsocial world. Each of these bodily components: society, the environment andcosmos are vital aspects of its wellbeing. For the Huichol the ‘healthy societyhealthy body’ metaphor comes into its own at the moment of the fiesta. This isthe moment at which people commune with deities and through sacrifice andritual they ensure both bodily and social wellbeing. These relationships areillustrated in Chapters 5 and 6.
Much as a corporal extension to the concept of ‘habitus’ , Bourdieu talks of ‘bodyhexus’, a concept that Throop and Murphy describe as a ‘practical methodologywhich embodies, turned into a permanent disposition, a durable way ofstanding, speaking, walking, feeling and thinking (Throop, 2002). Thus, thebody hexus is the performance aspect of habitus, the socially inculcated waysthe individual moves, carries and positions his or her body in the lived world.Key to Bourdieu’s concept is memory and the body as a ‘living memory pad’ forchildhood, beliefs, and ‘instituted dogmas’. As a structuralist, he sees the body asa construction of the society we live in and in particularly the institutions.Institutions, symbolic power, and ‘habitus’, the whole social order imposethemselves in the deepest sense on Bourdieu’s concept of the body.  In essence,the body embodies society in a holistic sense in which ‘everything from thecosmos down to the individual organs of the human body are understood as onesingle unit’(Scheper-Hughes and Lock, 1987, p12). To bring this discussion backto illness, it should not be surprising then that sickness is often explained orattributed to malevolent social relations such as witchcraft, to the breaking ofsocial and moral codes, to disharmony within the family or the villagecommunity or seen as a form of communication between, for example, nature,society and culture nor that therapeutic rituals become group or community
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processes. The role of witchcraft is recurrently mentioned by my Huicholinformants and clearly plays a central role in their beliefs about illness causality.
4.3.3 Critical medical anthropologyThe ‘critical’ position in medical anthropology builds into the interpretativeapproach described above; focussing on the social and political nature of healthand illness, with the additional theoretical level that it posits these aspects as
causal as opposed to simply interpretative. The critical perspective in factsuggests that biomedical and symbolic explanatory models of disease canobscure the social causality of illness. This position argues that internationalpublic health has purposefully avoided the politicization of health and illness, bywhat Farmer refers to as the ‘erosion of social awareness’ (Farmer, 2004), whileclinically applied medical anthropology ‘produces little or no challenge to theperverse economic power relationships that inform and distort every medicalencounter’(Scheper-Hughes, 1992, p191).
While the interpretative approach emphasizes the need to situate disease andillness historically and socio-politically in order to understand why they are
constructed in a certain manner, and illness representations concentrate onsymbolic and ritual elements as if these were ‘independent of political economiccontext’ (Singer et al., 1990), Critical Medical Anthropology (CMA) looksparticularly at history and politics for the causes of disease and illness, or asFarmer defines it, ‘the large scale social and economic structures in whichaffliction is embedded’(Farmer, 2004).
Scheper Hughes (1992, p189)describes CMA as the ‘application of Marxistpolitical economy to the social relations of sickness and health care delivery’beginning with the recognition that ‘many illnesses that enter the clinicrepresent tragic experiences of the world’, referring to situations of extremepoverty, exploitation and discrimination that undermine agency in people’saccess to healthy living conditions and health provision. These elements are
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what Farmer describes as ‘ethnographically invisible’ (Farmer, 2004, p305) butthey become embodied as individual experiences, just as cultural and religiousaspects are also embodied through the habitus, making people particularlyvulnerable to certain risks.  In this case, the risk of harm from pesticides.
As with all variations of Critical Theory, CMA looks for invisible and hiddentruths beneath the surface, beginning with a direct attack on the medicalindustry as a branch of the capitalist mode of production and the recognitionthat illness, disease and treatment occur within this context. In its critique ofhow the system exercises ideology and power over individuals and submergedsocial groups and shapes social processes, CMA suggest that it is contradictionswithin the capitalist mode of production that are responsible for differingpatterns of health, health care and health related behaviour as well as illnessesand ultimately also preventable deaths (Scheper-Hughes, 1992, Singer, 1990,Baer et al., 1986).
Baer et al suggest a critical definition of health as ‘access to and control over thebasic material and non-material resources that maintain and promote life at ahigh level of satisfaction’(Baer et al., 1986, p95). These authors refer to anumber of actors within the health sector,   including ‘international healthagencies, foundations, national-bilateral aid programmes, all multinationals’.They make specific mention of  ‘purveyors of chemical fertilisers and pesticidesand sellers of population control devices’, implicating these organisations in thehealth of individual people and groups of people.
The critical approach to medical anthropology proposes a broaderunderstanding of the causes of disease and illness and one which comprehendsfactors that clinical and interpretative medical anthropology and medicinethemselves do not look to. Inherent in this discussion is a criticism of positivistapproaches to social sciences and medicine which, as I discussed above, tend tobreak down issues into parts and study each of these separately, rather thanlooking at the wider picture, not least the anthropological tradition of localised
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studies of cultural groups.  In this sense Singer posits this theoretical approachas a bridge between political science and anthropology, describing its role asone of ‘synthesising the macro-level understanding of political economy withthe micro-level sensitivity and awareness of conventional anthropology’(Singer, 1990).  Essentially, applied to this context CMA links the individualexperiences of Huichol tobacco workers to national and international levelpolitical and economic power relationships, historical injustices and severallayers of social discrimination.
Within the critique of the capitalist world system Farmer, Last and Menéndezturn to the role of colonialism as a key determinant of the health of the poor(Farmer, 2005, Last, 1981, Menéndez, 2002). These authors, in particularFarmer, discuss how colonialism laid the foundations for contemporary healthstructures and relationships, defining access, social relationships and economicinequalities that ultimately determine the ill health of the poor.  Farmer andMenéndez are emphatic that one cannot avoid the role of colonialism in shapingpeople’s access to and agency in health. Farmer described the mechanismsthrough which the structures imposed by French colonialism in Haiti createdracial and economic structures characterised by ‘too much and too little’ thatcontinue to have ‘grave material consequences for Haitians today’ in terms of‘Management of time, affection, food, scarcity, water and family crises (includingillness)’.  The author refers to neoliberalism as the ideology ‘promoted by thevictors of colonial struggles, an ideology grounded in the inequalities andexploitation that continue to be embodied by Haitians today’ and to ‘play itselfout in the daily lives and deaths of the part of the population living inpoverty...’(Farmer, 2004, p313). For Huichol women these historicalrelationships are evident in their decisions regarding up take of health care andthey have played an important role in defining Huichol birthing practices for alack of agency and feelings of inferiority have generated a culture of shame, acondition that Bourdieu refers to as a manifestation of ‘symbolic violence’(Bourdieu, 2004) as I illustrate in chapter 6.
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Structural violenceOne of the central concepts within CMA is structural violence (SV), described as‘the social arrangements that put individuals and populations in harm’s way’(Farmer et al., 2006, p2). This concept proposes that violence is embedded inthe economic, political, legal, religious and cultural structures, stoppingindividuals, groups and societies from reaching their full potential thoughstructural constraint of their agency.  The term violence is employed in a broadsense that goes far beyond the physical to refer to, ‘the avoidable impairment offundamental human needs…or the impairment of human life, which lowers theactual degree to which someone is able to meet their needs’ (Galtung, 1969,p167).   In this sense the concept SV referes to causal as opposed to explanatoryfactors in premature death and disability.
A lack of social and economic rights is central to the idea of structural violencein the manner in which it curtails access to the basic human needs that werequire for good health. Scheper Hughes illustrates how this operates inBrazilian Shanty towns, explaining how hunger and poverty curtail women’sability to mother and care for their children describing how ‘the mothers youare talking about rarely pay attention. This class of woman is too poor to takecare of themselves, let alone a damaged child’ (Scheper-Hughes, 1992, p372). In‘Death without weeping’ the author refers to the ‘unmet and basic human needs’that exclude them and ‘redefine them as something other than what they are’,by which she refers to the manner in which poor parents are classified as badparents, neglectful or uncaring because they fail to ensure the wellbeing of theirchildren, as if the ability to cope with poverty were somehow independent ofthe structural factors that define their lives (Penn, 2002).  Penn uses the conceptof structural violence to critique the manner in which developmentprogrammes that focus on empowering poor women to improve their lives, orparticipatory programmes that aim to improve ‘inappropriate child feedingpractices’ neglect to address or even question the underlying causal andstructural factors: hunger, exploitation and poverty. Like Scheper Hughes, the
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author points to the effect that these political and economic structures have onagency.
As I explain in Chapters 3 and 7, many of the employers who I interviewed in aspart of this research process spend half of their year in Virginia, USA, wherethey themselves work as migrant labourers on tobacco plantations and earn farmore than they are able to pay their Huichol workers. It should come as nosurprise that the conditions under which they work in the USA are, relativelyspeaking, little different to the context I have describe in this thesis and in hisethnography of tobacco labour camps in North Carolina, Benson also recurs tothe concept of structural violence to explain  how these workers are particularlyin harm’s way (Benson, 2008). As I do in the following chapters, Bensondescribes not only the structural but also the everyday and symbolic forms ofviolence that are played out on farm labour camps. Ironically, Benson’s studyonly came to my attention once I had completed my analysis of the manner inwhich structural violence is played out among Huichol migrants but as if toreinforce the rhetoric, the author identified an almost identical set of social andhistorical conditions and relationships between southern white farmer andMexican migrant workers as I do between the Huichol and their mestizoemployers. A similar analysis has been conducted by Quesada et al withreference to Latino migrant labourers. These authors develop the concept ofstructural vulnerability, suggesting that latino migrant labourers are apopulation especially vulnerable to structural violence because their economiclocation on the lowest rungs of the  US labour market is ‘conjoined with overtxenophobia, ethnic discrimination and scapegoating’ (Quesada, 2011).
Structural violence, using Bourdieu’s concept of habitus is ‘structured andstructuring’, constricting the agency through social inequalities as these arequite literally embodied as illness, hunger and premature death.  Because it is
structural, SV constrains agency –the capacity of individuals to actindependently and make their own free choices. Empowerment, in contrast, is aprocess that enables individuals to access power, without challenging the very
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structures that constrict their capabilities and their power. It is from thisposition that Scheper-Hughes, Farmer and Penn, among others, criticize theindustries of multilateral aid and international public health that serve thecapitalist system by producing sticking plaster solutions –such asempowerment and participation- to structural problems and in doing sofacilitate their perpetuation, as Farmer  describes, ‘International organisationsare not on our side. They’re there to help the thieves rob anddevour…international health stays on the side-lines of the struggle’ (Farmer,2005, p225).
Another of the mechanisms through which international public health and themedical profession in general operate to perpetuate unjust social and economicstructures is through what Scheper-Hughes refers to as the medicalization ofpoverty, the manner in which the social and economic needs of a population aremedicalised and given an illness label, as opposed to politicised and attributedto injustice (Scheper-Hughes, 1992, p169).  Using as an example the Brazilianfolk illness nervos (nervios in latin American Spanish) which she defines as a‘rich folk conceptual scheme for describing relations among mind, body andsocial body’, the author describes how the illness becomes de-socialised,concealing the ‘social relations of sickness’ where an ‘individualised discourseon sickness comes to replace a more radical and socialised discourse on hunger’.Again the concept of embodiment serves us here in terms of the way in whichpeople come to inhabit their own bodies. To better illustrate the issue theauthor asks ‘how have these people come to see themselves primarily asnervous and only secondarily as hungry, how have mortally tired cane cuttersand washerwomen come to define themselves as weak rather than exploited?’.So why are these chronic embodiments of social injustices thought to be curablewith medicine? Nervos is social illness for which the medical establishment andfolk medicine itself prescribes a series of pills and other ingestible remedies, butnot a cure for poverty.
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Structural violence is embodied as illness and compounded by what Farmerrefers to as a series of ‘axes of oppression’, referring in particular to race andgender, making women and particular racial groups more likely to suffer illhealth as a consequence of social inequalities in what Farmer refers to as the‘conflation of structural violence and cultural difference’ (Farmer, 2005).  Withreference to racial and cultural differences the axes of race works in two ways,firstly as a grounds for discrimination and the denial of rights and secondly,from the relativist perspective as cultural difference. While in recent decadesracial discrimination has reduced substantially, rather like the permanence ofcolonial history, racial difference continues to structure people’s access toservices, constrict agency and on a practical level, create barriers such aslanguage, morals and customs. Today race is also a proxy for class and in boththe UK and the USA racial differentiations in health exist even once socio-economic and educational factors have been accounted for (Platt, 2002). Inrelation to the Mexican tobacco workers in the USA Benson in fact takes thisposition a step further, suggesting that class and economic depravity are used toreinforce discourse about race, suggesting that the idea of white supremacy ismade possible by the economic subjugation of Latino workers,  a situationsimilarly obvious between the Huichol worker and their mestizo employer(Benson, 2008).
Race is also used to condone inequity on the basis of cultural beliefs. This axis ismore problematic and one that is buttressed by anthropology itself wherepoverty and inequality are overlooked or justified as some form of ‘otherness’(Farmer et al., 2006). Essentially this issue embodies what CMA proposes, thecritique that certain branches of anthropology, by focussing excessively on thecultural and symbolic and the importance of self-determination and tradition,overlook and ignore structures of inequality and injustice, a criticism that ishighly relevant to the study of Huichol people. Cultural difference is used toexplain away suffering as if there were a free choice in the matter. As Farmerpoints out ‘culture does not ‘explain’ suffering, it may at worst, furnish an alibi’
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(Farmer, 2005, p48-9). Scheper Hughes equates this racial aspect of structuralviolence to stigma, which, as a discourse ‘consigns the victims to a living deathon the margins of interaction’ (Scheper-Hughes, 1992, p197).
Gender works much in the same way, as an axis of structural violence whereinwomen are ideologically situated as inferior to men. On this basis their rightsare violated and so it is poor women who more likely to be victims of thisstructural inequality, as I make clear in chapter 6 in relation to women’s choicesregarding health care. Less access to education because they are required tohelp with care of younger siblings or domestic tasks, mothers being the lastmouth to be fed at the table, difficulties in accessing health care, for examplethis access being dependent on approval by a male figure, are all typical in thelives of poor women and can constrain their agency in access to health.  In mostsettings, gender alone does not define risk for such assaults on dignity, butwhere this coincides with extreme poverty, it is likely to further generatedisadvantage and constrain agency.
4.4 ConclusionThe essential argument of critical medical anthropology is therecognition of social and economic injustice as a causal factor in health anddisease, where there is one standard for the wealthy and wealthy nations andanother for the poor. Menéndez describes this as the conditions ofhegemony/subalternity that oblige marginalised groups to develop a variety ofhealth related strategies, aspects of their curative processes and theirdefinitions of disease and illness, (Menéndez, 2002) of which nervos is a clearexample, since these enable their survival. The crucial point here is that whenwe study explanatory models of illness and disease we must recognise their roleas survival strategies within situations of injustice and inequality, not simply asfolk treatments or cultural curiosities. Every discussion related to popularknowledge about health and illnesses must also refer to the context withinwhich these develop. Here Menéndez makes reference to Latin America where
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‘most indigenous people suffer from the pathology of poverty: a high incidenceof infectious and contagious illnesses, many of which can be explained throughcultural syndromes such as empacho, mal de ojo and other traditional illnesses’(Menéndez, 2002, p231).  Like Farmer, Menéndez brings the concept ofstructural violence full circle, illustrating its importance in the construction ofthe illness metaphor and representations themselves, linking together the threeelements of medical anthropology that I have discussed.
It could be argued that CMA is in direct contraction to the Health Beliefs Modelwhich works on the basic premise that knowledge leads to action and that it isthe individual who must change. Structural violence is a critical and essentiallyMarxist approach suggesting the need for large scale social change that iscomplicated for an applied approach. It explains what is happening butstruggles to propose real and short or even medium term solutions to thesedeep rooted social injustices that are the causal factors of ill health. Thus thetheoretical proposal of this thesis is multi-layered. Between these two extremesthe positions of meaning centred and interpretative medical anthropology willhelp fill gaps in our understanding and give pointers that may be of use in anapplied sense, shading in some of the space between the indigenous and thescientific world views of how pesticides affect health.
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Chapter 5 ‘Nobody has anything in Taimarita’
Tuapuritari ethnomedicine  and medical syncretism.
5.1 IntroductionIn this chapter I will present and discuss data on the practices, beliefsand attitudes of my Huichol interviewees regarding health and healthcare basedon data collected on tobacco plantations and in the Sierra. Interviews wereinitially informed by a freelisting exercise where migrants were asked about themost common maternal, child and reproductive health illnesses and problemsfaced by their community and what they thought the causes of these illnessesmight be, in an attempt to fill what Pelto and Pelto refer to as the‘communication gap’ in the interpretation of cultural health systems (Pelto andPelto, 1997). The exercise generated Huichol and Spanish terms for illnessesand provided initial insights into how informants view causality. Using this datain depth interviews were complemented by key informant interviews withmedical doctors and field diary notes.
The chapter is divided into three parts, the first describing attitudes, practicesand knowledge/beliefs regarding the provision of modern healthcare.  In thesecond part I describe, through informants’ experiences, their particular(traditional) medical explanatory model, summarising their relationships withthe traditional medical system and their practices, knowledge and beliefsregarding Wixárika medicine. I conclude with a discussion of how these twosystems merge and overlap into a syncretic form that is dependent on both setsof practices and beliefs/knowledge for its survival.
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5.2 Experiences and attitudes, knowledge and beliefs, practices and
norms regarding modern health care and provision in the Sierra and
on the coast
Contextual preambleAs I explain in Chapters 2 and 3, the migrant workers who participated inthis study are not a representative or typical sample of Huichol families or theWixárika ethnic group as a whole. Most of my informants live in rancheriasinaccessible by vehicle, are from some of the poorest and most marginalisedextended families in the Sierra and the couples and individuals whom Iinterviewed have no financial option other than to migrate for work.  This issometimes because the husband of the family has a cargo, as was the case ofMaximo whom when I met him had recently finished three consecutive five yearperiods as jicarero. Maximo and his wife Lucía live in El Roble, their extendedfamily ranch in the agency of Taimarita, several hours hike from the nearesthealth clinic or vehicle accessible road. They have had eight children, includingthe baby that was born between the 2010 and 2011 picking seasons and a childthat died in infancy, shortly after they returned from the 2002 tobacco pick.Maximo was working on the coast to begin paying off the twenty thousand pesodebt that he had accumulated over the past fifteen years in his role as jicarero.
The fact that several of my informants were jicareros or had recently completeda five or ten year cargo suggests that this selection of families is probably closerto the Wixárika culture and traditions than the typical Huichol family. Like amara’akame, a jicarero or peyotero must become immersed in his culturalresponsibilities in a manner that the lay or uninitiated Huichol does not(Neurath and Bahr, 2005). As I explain in Chapter 3, these religious roles areextremely time consuming and resource intensive. They jicareros must attendevery fiesta that takes place in their tukipa throughout the year as well asaccompany the deer hunters and the peyote gatherers. Tobacco harvesting isone of the few forms of employment that will fit around these demands. Thesemigrant families are also the least educated, school attendance is far lower in
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the rancherias than in the Sierra towns of Pueblo Nuevo and Nueva Colonia. Infact, simply living in the rancherias is highly indicative of their socio-economicstatus since, with the exception of one two poorly paid primary school teachersand health promoters, there are no paid jobs in these valley communities.
These are also the families with least geocultural access to health care sincethey live in relative isolation within the sierra, speak less Spanish and arerelatively unaccustomed to dealing with mestizo society and regulations. Forthese reasons they also continue to rely heavily on traditional health provision.So although many young women and men from the highland towns study in thefoothills town of Huejuquilla and Mezquitic and give birth in mestizo hospitalsor sierra clinics, none of the participants in this study had completed primaryschool and very  few had given birth in a health centre or hospital. As Liffmandescribes in his ethnography of Huichol territory, while modernisation isoccurring in Huichol territory, this is largely limited to the vehicle accessibleSierra towns (Liffman, 2011).
Indigenous Mexicans throughout the republic are entitled to free healthcare inany of the Ministry of Health clinics and hospitals by registering with the Seguro
Popular scheme, or through the Oportunidades welfare programme to whichmany are signed up, but health provision in the Sierra is basic. There are twohealth centres in Santa Catarina which, in theory, should be staffed by a fullytrained medical doctor, a nurse and a médico de modulo, a travelling doctor whovisits the rancherias on foot once each month. In reality, service provision isextremely varied. The clinic in Nueva Colonia that serves the rancherias ofTaimarita and Las Latas (among others) has been run by the same femaledoctor for the past fifteen years. She knows the community well and has built upconsiderable trust among the population that she attends. Doctora Carmen, asshe is known in the Sierra, is supported by the only Huichol medical doctor (alsofemale) working in the Sierra as her médico de modulo.  In contrast, the clinic inPueblo Nuevo which also serves Pochotitia and some ranchos of Taimarita hasbeen fraught with problems. Few qualified doctors have stayed long and there
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have been on-going conflicts, with the clinics effectively living up to theirreputation as government outposts. A recent incident at the clinic resulted inthe police being called from Huejuquilla and the trainee doctor being arrestedand removed from his position. The two qualified doctors at each clinic worktwenty consecutive days in the month followed by ten consecutive days off, butthese 20 days are frequently reduced to fifteen  or fewer if the doctors attend acourse or a meeting, or if they take leave. In their absence the clinics are run bya pasante a medical student in training. ‘Ya vez como es!’ (you see how it is!),Don Toño tells me, ‘there is never anyone there…that’s why we never use the
clinic’.
Doctora Carmen talked of the many problems she had faced over the years withmedical students, most of whom found the Sierra an impossible andincomprehensible place. She recounted anecdotes of the student who refused toopen the clinic gate to anyone when he was alone, the young man who was sohated by the community that he was beaten up and chased from the town, thestudent who never recovered after a baby died during a delivery he attendedand numerous cases of students who simply behaved extremely‘inappropriately’ and felt the Huichol were dirty, ignorant people who were‘reluctant’ to receive medical care and advice.  On the whole my informantsknew which days Doctora Carmen would be at the clinic and would go only onthose days.  Carmen described how she would always return to queues ofpatients who had put off coming in her absence. There is also a casa de salud ineach rancheria, served by a community selected and minimally trained healthpromoter. In the case of Taimarita this is an 18 year old lad, chosen because hehad completed secondary school while the promoter in Pochotita is a woman inher fifties who has benefited from many years of training and experience. Thesehealth promoters attend monthly training in Colotlán, from where the SanitaryJurisdiction is coordinated and where they learn basic first aid and other skills.Some of these casas de salud had basic antibiotics when I visited but they are
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mostly limited to analgesics, oral rehydration, anti-inflammatories and amaximum of two scorpion antidotes.
5.3 Knowledge and practices of migrant workers
5.3.1 In the sierraGenerally the migrant workers I interviewed used the local clinics andcasas de salud infrequently and had a poor impression of service provision. Theentire municipality of Mezquitic is classified as ‘highly marginalised’ and as suchall families are eligible for the Oportunidades welfare payments but manymigrant families are not enrolled in this programme.  Several informantscomplained this was because the conditions attached to these hand-outsrequired them to make regular monthly clinic visits, a six hour trek up themountain with small children in tow or while pregnant to listen to a health talkthat they did not understand and to be told-off for poor attendance, as Felipa(F56, Taimarita) explained,   ‘Maybe the wife of Maurillio…no, no, they haven’t
been getting it for the past year. Nobody here has Oportunidades. They have to go
to talks in Pueblo or Colonia and nobody wants to go that far’.  Attendancerecords at Oportunidades talks are kept by the doctor in charge and missingtalks or appointments will result in families having their their paymentswithdrawn. Carmen had no qualms about dando de baja (un-inscribing) familieswho do not attend the regular meetings and appointments.  It is particularlydifficult for migrant labourers to maintain their inscription to Oportunidades .
The attitudes, ‘motivational results of people’s knowledge and beliefs’ (Peltoand Pelto, 1997), of these migrant workers are highly influenced by theirongoing relationships with the healthcare system and workers, one that is alsomarked by a structural injustices. The combination of poor Spanish and lowlevels of education made many of the women I interviewed feel ashamed, and
pena (shame) was one of the principal reasons given for not seeing a doctor.Pena permeated discussion of using local health facilities and appeared to
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underlie people’s reasoning for not going to the clinic, as is illustrated by thefollowing conversation with Cecilia (F 26, Taimarita):
J: Were you ever seen at either of the clinics, while you were pregnant?
C: Me? No.…
J: Are you in the Oportunidades programme?
C: No. I only go to the clinic to take my boy, so they can check him.
J: Only your son? Have you ever been for yourself?
C: No. Only when they come here with the vaccinations.
J: So you don’t go to appointments at all?
C:  Well…who knows, lots of people don’t go because they are ashamed.
J: Do you know anyone who does go to the clinic?
C: Yes, some go. Some even give birth in the clinics. But those of us who
are really ashamed, when are we going to go? And well, sometimes
something bad happens to you because you don’t go to the clinic.That the Huichol are penosos (ashamed), was a recurrent theme and there wasconsiderable recognition and agreement that ‘this is what we, the Wixárika, are
like’, as Elvia (F39, Pochotita) explained:
‘Well, yes they tell us that [we should go to for antenatal
appointments], but you know what the Wixárika are like, we are
ashamed, well I am really ashamed and I don’t go, even if they tell us to
go…. ‘When I enquired why there were ashamed this was mostly attributed to feelingsof inadequacy,  poor Spanish and lack of education or understanding, althoughone informant suggested that women were embarrassed to be seen by maledoctors.  Another informant related the question of shame to a moregeneralised shyness, not wanting to talk about themselves to a stranger,  as Inés(F47, Cajones) explained ‘you know what we, the Wixaritari, are like, we don’t
want to talk’.
Pena came up again and again, as much in relation to women and reproductivehealth as to questions on their knowledge about pesticides. While there was a
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strong element of gender related pena, essentially the pena with which womenrelated to health professionals was determined by a self valuation of inferiorityand worthlessness, an inferiority compounded and characterised by theirexperiences of racism, linguistic and economic inadequacy. Pena, this culturalknowledge and norm, is also characteristic in a much wider sense of theWixárika relationship with the Mexican state. It is a response to their positionwithin a social and cultural hierarchy that has economically and sociallypunished them for their ethnic identity. In the context of the Brazilian FavelaScheper Hughes describes shame as an expression of everyday violence(Scheper-Hughes, 1992, Scheper Hughes, 1996), itself a symptom of widerforms of structural violence. For the Huichol structural violence is played outthrough the delivery of health care and conditional welfare payments: theobligation to attend appointments and talks in order to receive the paltry hand-outs that enable them to continue surviving in extreme poverty. Everydayviolence exists in the power relations and social inequalities that are present intheir daily lives: their relationship with healthcare providers is one of extremeinequality. Not only do doctors reprimand them for their ‘unhealthy’ culturaland social practices (not eating three times a day, not washing their children,not contracepting or taking measures to prevent STIs, allowing animals to entertheir homes, relying on the mara’akame for ante-natal care, refusing nutritionalsupplements during pregnancy etc) they also have the power to deny them theirOportunidades if they do not comply with the rules. As Bourgois explains‘these different expressions of everyday violence then reverberate into thesymbolic violence of self-blame and shame’ (Bourgois, 2002, p223). Pena is
symbolic in that it is violence inflicted with the complicity of the agent, asBourdieu describes,
‘The practical acts of knowledge and recognition of the magicalfrontier between the dominant and the dominated that are triggeredby the magic of symbolic power and through which the dominatedoften unwittingly, sometimes unwillingly contribute to their owndomination by tacitly accepting the limits imposed, often take the
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form of bodily emotions, shame, humiliation, timidity,anxiety…’(Bourdieu, 2004, p341).Essentially, shame is the symbolic demonstration of how structural factorsundermine agency.
When framed within the positions of structural, everyday and symbolicviolence, it is unsurprising that many women, like Felipa, chose not to use theclinic or to receive their Oportunidades. Not to do so liberated them from thereminders of their position of social, racial and economic inferiority. Being seenon their own territory (their home or community health centre) rather than inthe government outposts that are the health clinics seemed to be moreacceptable. On these occasions it was the doctor and not the patient who was onunfamiliar ground.  Felipa (F56, Taimarita) exclaimed, ‘when someone comes
who can explain well and will attend us well, then maybe, maybe we will go to the
clinic’.
5.3.2 Medicine distrust and envyThe one reason many informants gave for going to the health house or clinicwas to be given medicine: medicine for pain, medicine for old age or simplymedicine.  As Ines suggests ‘it’s good to go to the health centre to get medicine’ orCirilo  (M60, Pochotita) who tells me that he goes ‘when I have pain, to get
medicine’. However many seemed to feel that if they were not given medicinethey had not been properly attended and there were several complaints that thehealth centres, in particular, simply did not have medicines when they wereneeded. There is a generalised resentment at having to pay for anything in theSierra so when the clinics refused to give out medicine or did not have any thiswas also a cause of complaint. Jorge (M27, Taimarita) described in detail how hehad to sell a rifle and other items to pay for a private doctor, injections andmedicine because the Sierra doctor did not give him anything.
Jorge: There’s none of that stuff [in Taimarita]… and when my boy had
a cough and cold there was nothing, so I had to go to Colonia, they told
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us the doctor there had something…and this time this is what
happened to me [the doctor in Nueva Colonia didn’t give him
anything]. It lasted until the illness had gone, the whole family, fever,
pain in the bones, and nobody could sleep, so I went to Huejuquilla, I
had to sell things of value to buy medicine, I spent nearly 3,000 pesos.
J: What did you sell?
Jorge: A rifle, I didn’t know what to do.
J: And in the clinic did they tell you what to buy?
Jorge: They didn’t have anything, so I went to see a private doctor and
he told me ‘buy an injection but it will cost you this much’. So much
pain I was bleeding from inside. The injection cost me 480 pesos and
then the appointment 500 and it was still a long time before I got well.
I took my kids powder and Olivia a pill, he told me to give the kids the
powder in water, in total I spent 3,200 pesos. And the pills didn’t do
anything, we were still coughing and coughing.
Jorge’s account is interesting in that he appeared to distrust the doctor in NuevaColonia, believing that the clinic wouldn’t give him any medicines rather than thepossibility that there are no curative medicines for a cough and cold. In the endhe visited a private doctor and was prescribed expensive medicines that hadlittle effect.
Jorge’s extended family particularly felt that not only was the health provisionof poor quality and lacking resources, but also that health care providers wereselective about who they treated. Jorge explained:
‘They [the médico de modulo] only come to the clinic in Taimarita,
they don’t come to our homes, that’s where they attend people. The
people that live there are bad, the people in charge only help the
people they know and if they don’t like you they won’t help you and
they tell you ‘there is no time for you’. And that’s what has happened to
our family, well people don’t like my family, I don’t know why, they just
tell you there is no time for you’.
A similar attitude was expressed by Jorge’s brother Julio: (M 37, Taimarita)
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‘…well sometimes there is medicine but they don’t want to give it to
you. The people there, with us they are hard work. For example, like
me, I don’t go back to the pueblo and I don’t go to meetings or do
community work, well people there don’t like me and if you have family
they won’t give it to your family either and this medicine isn’t theirs
either’.
The family of Jorge, Felipa and Julio is by all accounts socially marginalisedwithin the rancheria of Taimarita. In his narration of the 1998 murder of USjournalist Philip True22, Liffman (Liffman, 2011) points to the role of incest as acontributing factor in the social exclusion that leaves some extended families onthe margins of regional society23. Referring to the family group of the brothers-in-law accused of the journalist’s murder, Liffman describes how ‘Quasi-incestuous relationships in their rancheria implied a collapse of socialcategories which could have facilitated homicide’. Liffman’s description of theSan Miguel rancheria that was home to the accused men, could easily bemistaken for a kiekari within the agency of Taimarita, similarly characterised by‘infernal heat’, proximity to scared sites and location in the depths of a barrancamany hours walk from a road or telephone.  The family of Jorge and Julioappears to have been tainted in a similar way, beginning with the murder oftheir mara’akame father by his own cousin in a drunken brawl after a fiesta. Ontheir father’s death their mother briefly married Rosendo, the father of her onlydaughter Esperanza, only to leave him shortly afterwards for his (Rosendo’s)step-father, Gonzalo, to whom she has been married ever since and with whomshe has three sons. The complicated web of intermarriage does not end there asher eldest son, Tunuri, who works in the unscrupulous but lucrative job ofpeople smuggler (pollero) on the US-Mexican border, married his half-sisterEsperanza, leaving Olivia, his previous wife, whom his younger brother Jorge
22 US Journalist Philip True was found murdered in the governorship of San Miguel in 1998. Hehad one trekking alone and may have visited sacred sites that are out of bounds for Teiwari.Numerous controversies remain around the circumstances and reasons for his death and theculprits named in Liffman’s book remain free.23 Mata Torres (1982) and Pacheco de Ladrón (2002) discuss the existence of incest orintermarriage between members of the same family presenting this as an accepted form ofassociation. Mata Torres describes embarrassment about the issue but neither authorcharacterise incest as a social taboo.
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went on to marry.  As my assistant and translator Totupica explained, ‘this
family are not well liked in Taimarita and like them [referring to the incest] there
is another down the hill, and another other there and another in that direction’. Inshort, all three informants within this family made reference to the fact thatthey are out of favour with their community and believed that for this reason,they were denied health care in some form or other.
Many informants expressed a feeling of entitlement to medicine, probably anextension of the widespread attitude generated by the particularly harmfulstrain of welfareism to which indigenous Mexico has been subjected since the1980s, one which ensures a corresponding lack of social and economicdevelopment (Fernández Ham, 2003). In theory, indigenous Mexicans areentitled to free health care and medicine under the Seguro Popular scheme orthrough the Oportunidades programme. However what comes through in theirstatements is an attitude which suggests they feel that this right is at timeswithheld from them unjustly, with suggestions such as ‘they won’t even give me
medicine’.  The expressed need and desire for medicine came up in almost everyconversation and in fact the multiplicity of contexts within which it was broughtup suggested that medicines are seen as some form of teiwari magic cure,accompanied by an apparent belief that pills, powder, creams or liquidmedicines are the answer to every illness or health problem.  The potentiallymagical nature of medicine is curiously replicated by Otilia (F35, Las Latas) inthe inverse sense as she describes how ‘my sister says that I am going to kill
myself if I take mestizo medicine, that’s what she says’. Although Otilia herselfadmits to using medicines for a headache problem, the comment is perhaps areflection of a more generalised distrust in the teiwari and aspects of mestizoculture, particularly those that are not well understood. This is an attitude ofdistrust that Liffman also evidences in his discussion of issues regarding landtenure and indigenous justice. The authors in fact describes the distrust ofoutsiders as ‘a widespread and profound incitement of envidia (envy/jealousy)’,another central concept in the beliefs and attitudes to health care among the
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Huichol. Otilia recalled a positive experience with a travelling doctor but thenbecame cynical, making reference to the theme of envy.
O: …then a nice man called Roberto started coming and he gave me a
pass [for the hospital]…well this person would come to Las Latas to see
me, sometimes he gave me an appointment.
J: Do you know who he was? Was he from a special programme?
O: I think he was a doctor. Sometimes he just came. But I think his
colleagues reported him and they sent him to prison. I never saw him
again. You know what things are like [here]. Always when someone
does something well there is envy, that’s what happens here with the
Wixaritari and that’s what I think happened to him…. He was the one
who told me my baby was transverse and, and he said he wanted to
turn it, but it couldn’t be done, and you know what the Wixaritari are
like, I never went to be attended…Jorge, Felipa and Julio’s assertions that they were not given medicine or werepoorly treated at the clinic because ‘people don’t like us’ resonates with manyother comments about the interpersonal relationships, grudges andantagonisms regularly summarised with the term ‘envy’, and frequently used toexplain causality in illness and health problems associated with witchcraft. I willdiscuss this concept in more detail in the second section of this chapter but ofinterest at this point is the attitude, that personal grievances in some way affectthe quality of attention given, whether a health provider is willing to providemedicines and that they feel they are entitled to. Envy as a determinant ofhealth provision, along with the apparent belief that medicine is some form ofteiwari magic, suggests that mestizo or modern medicine is seen through thelens of the Huichol ethnomedical explanatory model wherein the supernatural(magic) and witchcraft (with origin in interpersonal grievances) mediate illnessand its cures and envy mediates relationships. I will return to this issue later inthis chapter.
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5.3.3 On the coastThese attitudes to modern health provision are by no means confined to theSierra, as Angélica (F26, Santiago/Pochotita) narrated,  ‘… they don’t attend you
well, that’s what they are like the doctors in Nayarit’.  Angélica  and her familylive in Santiago. Her husband Fausto is a full time agricultural labourertravelling between crops throughout the year while Angélica has a small
chaquira (bead jewellery and handicrafts) stall in the Plaza of Santiago, but bothalso work on the tobacco harvest. Four of their five children were born inNayarit but Angélica refused antenatal care, and two of her four children wereborn in the open air of tobacco plantations.  When I asked her why she told me;
‘I mean, if you go to the health centre they tell you “we only attend
people who are from this region” . What are they called? People from
here, they don’t attend Huicholes…although sometimes they do attend
us properly…when they want to’.Poss  refers to the Health Belief Model as an ‘expectancy model’, one thatproposes that ‘behaviour depends upon how much an individual values aparticular goal’ (Poss, 2001).  This would suggest that if the health issue wasreally important or threatening a person would seek care, placing emphasis onthe value of health (perceived vulnerability to and severity of disease coupledwith perceived benefit of care) as the principal motivation for seeking care.Consideration of barriers to care also form part of the model but vulnerabilitystands alone as a determinant of motivation. The model was born in the contextof the US Public Health service where Rosenstock, one of its principal authors,was employed at the time. It was not designed for situations where access -acategory in which I would include geographical, cultural, social, political andeconomic barriers- plays such a major role in decision making that it could beconsidered the primary determinant of care seeking behaviour.
During my two year period of data collection I accompanied three informants tolocal hospitals, on each occasion spending a large part of the day waiting inqueues and dealing with frontline staff who were generally unhelpful and
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disrespectful. Bureaucrats who, in the words of the tobacco farmer leader whoaccompanied me on these visits are ‘not paid enough to smile let alone speak to
you politely’. Workers who are on the bottom rungs of their employmenthierarchy and sought to recover some dignity by exercising the little power theyhad to its full potential, against those whom they considered to be sociallyinferior to them.  To be able to use their entitlement to free healthcare withinthe ministry of health hospitals anywhere in the republic,  patients must firstregister with the ‘Seguro Popular’, a tramite (bureaucratic procedure) that is initself complicated for an illiterate monolingual Huichol. Once the paperwork iscomplete they must queue again to request a first appointment with a generalpractitioner and from there await another appointment to see whicheverspecialist they require. This process is likely to take many months. Complicatedforms, multiple photocopies of  birth certificates, proof of address or certificateof school attendance coupled with intransigent bureaucrats are the norm inMexican governmental institutions for any tramite. These days most Huicholhave a birth certificate, although often with a fabricated date of birth, since thisdocument is required for every conceivable tramite . Very few have a proof ofaddress. Felipa gave her place of residence as ‘known place within onekilometre of the school in Taimarita’.  The Huichol find it shameful to describethe conditions in which they live. They are ashamed to admit that they have noaddress or that they don’t know their date of birth. Contact of this nature withmestizo bureaucrats is always intimidating and exposure to humiliation isanother form of everyday violence and a very real barrier to seeking care. Forantenatal care this is coupled with the humiliation of needing to bare parts oftheir bodies to healthcare workers and confess to unhealthy cultural norms andpractices.
On several visits I was fortunate to be accompanied by someone who was verywell connected in the hospitals and on each occasion he managed to negotiatean extra-official appointment.  I meticulously documented each hospital visitnoting down the occasions on which the monolingual migrant workers I was
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accompanying would have given-up seeking care. These were i) when they wereasked to first visit another heath centre at a different location then come backwith a referral letter, ii) when the birth certificate was requested or they weretold to register with the Seguro Popular, iii) when we were told that the firstavailable appointment was not for another four months or at a time when theywould no longer be in Santiago, iv) when, after an entire day waiting to see aspecialist we were told we had been sent to the wrong hospital and must returnto the main hospital to ask for  another appointment v) when it was clear thatneither health professional not patient could understand the other and vi) whenthe ophthalmologist asked his illiterate patient to read from a list of letters(Field Diary). Even with a translator and the advantage of having contactswithin the hospital we still waited for several hours on several occasions andthe attitude to Huichol workers was one of pity and intimidation. Accessingappointments and treatment is complicated and frustrating for a mestizo wholives in Santiago, virtually impossible for a Huichol migrant labourer.
Barriers to access are more obvious in the sierra where measureable factorssuch as geography and quality of services play central roles (Morales Rodríguez,2004), but less so in the towns of Santiago and Tepic where the more the moresubtle effects of racism, intimidation, incomprehension and fear of bureaucracyare the hurdles that cannot be avoided. How does one weigh up the impact ofhumiliation as a determinant of seeking care?  Does belief in one’s position ofinferiority have a place in the Health Beliefs Model?
Bourdieu explains how ‘symbolic violence accomplishes itself though an act ofcognition and misrecognition that lies beyond or beneath the controls ofconsciousness and will, in the obscurities of the schemata of habitus(…)’(Bourdieu, 2004, p273).  Shame and humiliation, symbolic manifestations ofeveryday violence that are the human and lived experience of powerless peoplewithin a health, social and political system characterised by structural violence.I will return to this discussion in Chapters 6, 7 and 8. For the remainder of thischapter I will focus on the specific form of ethnomedicine that is practiced in the
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Sierra Huichol and how this exists alongside modern health provision, forming adynamic and syncretic medical system.
5.4 Ethnomedicine and medical syncretism
5.4.1 Mara’akame: healer, witch, shaman and singerNumerous ethnographies have shown that the mara’akame or shaman iscentral to any understanding of Huichol health and illness, essentiallyfunctioning as a mediator between the profane and the supernatural, peopleand gods, nature and deities (Fajardo Santana, 2007, Casillas Romo, 2000,González Sobrino, 2008). Mara’kate are also  much respected and fearedmembers of the community, respected for their wisdom and position and fearedfor their magical powers, as Fajardo comments ‘one must never cross the pathof a mara’akame if you can avoid doing so’(Fajardo Santana, 2007, p79). TheHuichol shaman is also implicit in witchcraft: witches and mara’akate are oneand the same, although by the nature of their magic mara’akate cure whilewitches curse, in practice, a mara’akame can be both a witch and a witch-doctor.I discussed the role of the mara’akame in health and illness with my informants,focussing in particular on his  importance in curative processes through anexploration of practices, experience and knowledge/belief. It was also myintention to speak to a mara’akame and with the central question of pesticidesand reproductive health in mind I met Tutupica, a well respected mara’akamefrom Pochotita, whom I was introduced to by my research assistants. Juan andRosa considered him a close and trusted friend and trust is a very key conceptfor mara’akate. We explained to Tutupica that we had come because I wasresearching issues concerning women’s health and that I was particularlyinterested in understanding what people think causes problems withreproductive health. Juan had insisted to me that this mara’akame was aspecialist in maternal health, he ‘puts’ babies in women’s stomachs. My assistantexplained that Tutupica was in fact infertile, describing how he had magically‘made’ his three children with each of this three wives and that this was his
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speciality.  We spoke around a fire, well into the night. Tutupica wanted to knowwhat this information was for and particularly how we were going to use it. Weexplained the project in more detail but Tutupica doubted the relevance of hisknowledge to this, saying that I would get the answers I needed from the people.His son Ricardo who spoke Spanish more confidently also contributed to thediscussion. Ricardo, whose young wife had recently given birth to their firstbaby at the age of 17, recalled how they would have liked to have seen the babyon a screen. ‘This is what we want in the Sierra’ he exclaimed, ‘a hospital with
machines that can show babies before they are born’. His father, the mara’akamewho magically ‘put’ babies into wombs, agreed.  Tutupica said he would sleep onit and we could talk more the following day. We slept on the patio outside hiskitchen to the sound of coyotes howling. Tutupica was up before dawn andcame straight over to where we were sleeping, excitedly. He had had a dreamand now he knew what he had to do. The mara’akame then proceeded to tell us,in a very long and extended conversation that lasted until almost midday, thathe could not talk to me because, essentially, he did not know me well enoughand needed to visit my home first of all. In the process of his meanderingexplanation, intercalated with questions and comments from Juan, Rosa,Ricardo and myself, he described how he had taken many years to become amara’akame and that the knowledge that he gained through dreams was ofgreat value. Tutupica described how the knowledge of one mara’akame isunique and can never be mixed with the knowledge of another. The knowledgethat he had gained over many years, with much sacrifice, was uniquely his and ifhe did concede to speak to me one day, I must solemnly promise never to askanother mara’akame. It took me considerable time to fully understand thereasoning behind this last point, upon which he insisted vehemently. Amara’akame acquires his skills through dreams that come to him over his fiveyear period of training and throughout their life, directly from kakau’yarixi. Thisknowledge and these songs become his curative tools and methods and they areunique to him. No two mara’akate have the same dreams or the same
192
knowledge, each cures illness in a different way. There is no one single form ofHuichol medical knowledge as is there is in biomedicine.
The protected nature of the knowledge of traditional healers is described as acharacteristic of the ‘extreme institutionalised secrecy surrounding medicalmatters’, where ‘practitioners are not expected to describe their methods. Theyare trade secrets’ (Last, 1981, p9). Two decades ago when the Wixaritari stillmostly lived in their extended family ranches, each had their own ‘family’mara’akame whose wisdom was passed down through the family. These daysthere are fewer and fewer mara’akate.
The dual role of healer and witch that is played out by mara’akate is curiouslyevident in the variety of translations given to the word when used in Spanish.My bilingual Huichol informants and translators would variously talk ofcuranderos (healers), chamanes (shaman), cantadores (singers) and brujos(witches) to refer to them in different roles, yet the Wixárika only have oneword: mara’akame(te if plural). Singer is used to refer to their role as theshaman who presides at a fiesta, singing continually in a low chant to evoke theattention of and communication with deities. The healer/witch duality isentwined in the Huichol illness explanatory model that I describe in Chapter 3,sees the witch accused of causing illness, infertility and death while the healer iscalled upon to cure these same illnesses and problems. I will return to thisdichotomy shortly. The mara’akate’s ability to do magic that is enshrined intheir role as witch is also evident in all areas of Huichol community life andwitches are thought to be responsible for many bad events. One such tale recallsthe wild wolf-like behaviour of a large number of children in the primary schoolhostels of Cajones, Nueva Colonia and Pueblo Nuevo around the years 2005-6.The three versions of the story that I was recounted coincide in describing howa number of children in each hostel began behaving like wolves at night,crawling on all fours and howling, apparently in a trance or a similarly distantstate and that this lasted for several months. Don Antonios (Key Informant, M46Pueblo Nuevo) explanation of these events is magical:
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‘When the albergue (boarding school) in Pueblo Nuevo was built it was
constructed over the pathway of the wolves. The mara’akate didn’t
notice at the time and so didn’t do the correct ceremonies that they
should have done, asking for thanks and permission. Sometime later
the mara’akate became angry with the school teachers, they drank a
lot in the evenings and could be seen drinking in the schools, so three
mara’akate joined forces to put a spell on the albergue…’.The rational explanation provided by a mestizo doctor who was working inPueblo Nuevo at the time is that the mara’akate used the powerful kieri plant tointoxicate children each  night, probably by entering the albergue and puttingsome of the plant on their bedding. But the belief that this was some form ofwitchcraft is widespread among my informants for whom magic is acommonplace and acceptable explanation for events. Mara’akate in their role aswitches are held responsible for much evil and illness in what is a complexcircular relationship that must be understood as part of the Huichol explanatorymodel for illness. Only the mara’akate can know how to cure Huichol illnessesbecause only they are able to communicate with deities who are the real healersof illness. This is the origin of the fear and power that mara’akate exercise overpeople. The more skilled mara’akate are considered to be, the more they arefeared and admired but also the more they are envied. Envy betweenmara’akate is commonly thought of as a reason for witchcraft.  Severalinformants discussed rivalry between mara’akate and specifically how this oftenseemed to lead to the death or one or more of them. Don Antonio described indetail how his mara’akame father was killed by witchcraft:
‘…he didn’t sleep for ten days. At first we thought he would come
through it but he didn’t, he spoke to people in the night, I never saw
anyone but he spoke to people and would be up all night, sometimes
telling people to leave him alone, but there was never anyone there.
After about five days my sisters tried to make him drink but he
couldn’t. He didn’t eat or drink for ten days. I wasn’t there when he
died…sometime in the evening he asked to be brought near to the fire.
They carried him here, and here next to the fire he died. He just wanted
to die next to the fire’.
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The father of Jorge and Julio who was also a mara’akame, was killed in a fightafter a fiesta and Ha+tsima is convinced that her ninety year old grandfatherwas killed because he was a mara’akame. Generally my informants confirmedwhat many Huichol ethnographies tell us: that envy between mara’akateregularly leads to violence and  is frequently the cause of death and illness(Fajardo Santana, 2007, Furst, 2007).
A fully trained mara’akame in his role as the intermediary between deities andhumans is a powerful religious leader. His power, articulated around the threatof illness and misfortune, is inevitably applied to subjects and groups. It is the‘knowledge of the group that articulates the representations and practicesreceived from medical knowledge through the representations and practicesthat the group utilise’(Menéndez, 1994, p172). Menéndez, like Last and Dein,makes reference here to the role of a healer in enforcing a moral and social codeand pattern of behaviour, the point at which his role as a religious and socialleader comes into play (Dein, 2007, Last, 1981). The moral/religious elementsinherent in shamanic healing along with the social role that this fulfils form anessential aspect of medical explanatory models,  with the ‘key effect of religioushealing’ being to ‘alter the meaning of an illness for the sufferer’(Csordas, 1988,p122).  Kleinman and others from the field of interpretative medicalanthropology would argue that the social control exercised by healers is by nomeans confined to shamanic (religious) healing. He maintains that it contributesto the social meanings of illness in a global sense where sickness becomes ametaphor for societal or individual transgressions of one form or other,directing social practices and forms of organisation (Kleinman, 1981, Young,1976, Fabrega, 1975), a position that is also upheld by Kaufert and O Neil intheir discussions of decisions about risk (Kaufert and O’Neil, 1993), when theysuggest that ‘risk’ is essentially a moral choice. In the Wixárika world it is themara’akame who determines what this particular moral transgression was andwho was responsible, effectively making him judge and jury. That mara’akateusually know their patients well facilitates this role as they are able to identify
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past events and link these to present cases of illness. In this religious role amara’akame also presides over ceremonies and fiestas, he is called upon at thebeginning of life to bless new born babies and ensure their safe entrance intothe world and he talks to the newly deceased as they begin their passage to theafterlife, five days after death.  This final role is indicative of the degree to whicha mara’akame holds the social and moral balance of power because five daysafter the death he is given a final opportunity to communicate with thedeceased. At this moment he is able to enquire about the cause of death, or morespecifically ask ‘who was responsible for your death’.  In essence, the illnessexplanatory model of this group cannot be understood without first situatingthe mara’akame in this social, religious and moral role.
5.4.2 Explanatory modelWhen I began asking about causality in relation to illnesses, obstetric or fertilityproblems more often than not I was told ‘I don’t  know, you’ll have to ask the
mara’akame’ or ‘only the mara’akame knows that’. These responses were givenvery matter of factly, the more assertive respondents even adding to this withcomments such as ‘todos te van a decir lo mismo...’ (everyone is going to tell youthe same thing).  I understood this as one would understand a response such as‘I don’t know, you’ll have to ask a doctor’ and  simply assumed that people hadvery little knowledge about what caused illnesses,  just as many in the west arestill ignorant as to the habits and practices that cause heart disease anddiabetes. Unsatisfied with these responses I would sometimes probe further byasking what had caused the illnesses that their children had suffered from, onlyto be retorted with a ‘sabe’24. In fact I felt a certain emotion for the possibilitythat people simply did not seem to retain information about causality since, I
24 The word ‘sabe’ comes from the verb saber (to know) but in this context is slang for ‘I don’tknow’, (rather like dunno) .  Sabe is used very frequently by the Wixárika and has been adoptedto Huichol- it is used within usual Huichol speech. More than a simple ‘dunno’, sabe often hasthe additional connotation of ‘I don’t want to tell you’, and in this sense is a real conversationstopper. On many occasions I asked simple and un-invasive questions such as ‘what is yourname’, ‘what is your daughter’s name’, ’when did you arrive’, or ‘where are you working’ only tobe answered with a sabe.  I would try to follow this up by joking about the fact that they did notknow their own name, if only to indicate that I understood that they simply did not wish to tellme.
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reasoned, almost everyone had seen a mara’akame at some point, often for thesame common illnesses. It was not until much later it dawned on me that ineffect, only a mara’akame can know what causes illnesses in individuals for onlyhe has access to this knowledge. In fact, not even the mara’akame really knows,for he is only communicating information from the gods.
As Dein suggests, ‘when people say a god or witch caused a specific illness theyrepresent not the precise powers of these supernatural agents but the reasonsfor acting as they do in moral terms, the why rather than the how’ (Dein, 2007).Thus, in a medical sense there is no clear logic to the relationship betweenillness and its cause –such as the relationship between infection and disease orexposure to toxic substances and subsequent sickness - since any particularillness may have any number of different causes and cures. The logic lies not inany association between causality and illness, but in a sacred relationshipbetween the cause and the cure with the illness to some extent a random by-product of this sacred partnership.
As I describe in Chapter 3, there are essentially three explanations for illnesscausality in the Huichol costumbre, all of which reside within the supernaturalrealm. These are i) non fulfilment of the costumbre, 2) transgressions or fallingout of favour with specific gods and  3) witchcraft.
Non-fulfilment refers principally to the ceremonial and spiritual obligations thatthe Huichol must fulfil in their lifetime to lead a healthy life and in a sense thisfirst causal element of the explanatory model is a preventive.  Fulfilment is aprocess that begins before birth and many informants talk of the importance ofseeing a mara’akame for blessing before a baby is born and during or shortlyafter a baby’s birth. Obaldo (M73, Taimarita) describes how, when his wife waspregnant he would see the mara’akame ‘so that he [the mara’akame] could check
the baby was ok’. He would also ‘make a sacred arrow and have this blessed, so
that  when the baby was born it is blessed at its (Huichol) baptism and the arrows
are taken to  the nearest sacred place’.
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The medical doctors I interviewed confirmed that most women whom they sawduring pregnancy and birth also saw a mara’akame and that it was fairlycommon for both the doctor and a mara’akame to attend a birth: while thedoctor delivered the baby, the mara’akame fulfilled a spiritual role.
Every year for the first five years of a Huichol child’s life he or she must attendthe fiesta del tambor. This ceremony, which forms part of the Wixárika mitotefiestas is held each year at every ceremonial centre and individual family xixiki.Attending this fiesta is essential for good health and fortune. Uama (M39) toldme that ‘many years ago there was an epidemic’, and that is why it was decidedthat they would hold this fiesta every year, to protect the health of Huicholchildren. The ceremony itself is a spiritual and imaginary journey to Wixikuta,with stops on the way at every sacred site that the pilgrimage passes through.Beginning in their community, the group of children travel through the air –as ifthey were birds- stopping to meet the deities who live in each sacred place.Children on their fifth and final journey, have come with their kutsuri(traditional woven bag) filled with food and offerings packed for their onwardjourney into life  and they bid farewell to the gods when they reach Wixikuta.None of the Huichol I interviewed admitted that their children had missed anyof the five year journeys.  In fact Don Antonio explained how ‘…my children have
not been ill because I have fulfilled and I know what we have to do. We have been
to all the sacred sites and we leave offerings and here we do all the ceremonies’.
Visiting the sacred sites periodically throughout their life and attending theannual cycle of agricultural/religious fiestas continues to play a key role inillness prevention and fulfilment as does the important task of growing each ofthe five sacred varieties of maize. The second causal element in the Huicholexplanatory model refers to religious transgressions or offences, failures thatmust be repaid with sacrifice, often by subsequent generations. Also referred toas ‘deberes’ or debts with the gods, transgressions can be of an intergenerationalnature. Maximo (M39, Taimarita) describes how ‘teiwarixi [solidified souls of
gods] live in each rancho…sometimes, these gods don’t allow a baby to be born
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and this is why women sometimes struggle, for their debt with sacred places or
gods…the Wixaritari know why this happens’. Teiwarixi are the souls of ancestorsas these pass onto the supernatural realm in death –solidified in crystal form-and Felipa describes how ‘we must know how to keep them happy, if they are
unhappy we have to do a fiesta for them’.
Organising family or xixiki level fiestas is the key element of this second aspectof the explanatory model. The fiesta organised by Maximo, Felipa and theirfamilies in Taimarita was to serve this purpose. In fact the fiesta, at which sevencows were sacrificed, was held to bring good health to several members of thetwo extended families.   These family or individual fiestas strictly serve thepurpose of fulfilling ancestral failings, repaying transgressions and appeasingangry deities. Unlike the very structured mitote rituals, the fiesta organised bytwo of my informants was adapted to the sacred request of its organisers. Inspite of this less formal structure, every detail down to the intricate patternsand colours of decorations was planned as part of a package of gifts for the gods.Everything had to be carried out in accordance with the requirements ofteiwarixi and kakau’yarixi. It was explained to me that you cannot re-hang aceremonial tostada that has fallen because ‘the gods wouldn’t like it after it’s
been on the floor’ and that the kakau’yarixi ‘like the more natural colours, they
like everything more natural’ . There was painstaking attention to detail in thepositioning of candles and for every aspect of the offerings while the deer headthat was carried from one side of the ceremony to another, day after day, alwaysneeded to be placed in a particular position in relation to the xixiki and thespread of offerings. Intense discussion was held between the mara’akame andfiesta organisers about the order or events, who would take each bunch ofcandles to which sacred site after the event and whether or not there could be apause in the ceremony to prepare the meat after sacrifice. Everything was donefor the gods and a very deep sense of belief in this hung thickly in the air for theduration of the fiesta, so much so that the transit of the souls of seven cows from
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Taimarita to the cosmos was almost visible. Something very deeply human andsacred was happening and the teiwarixi were quite clearly everywhere.
Preparing and paying for these fiestas is an extremely costly, an expense whichmust be shouldered at an individual family level.  Felipa totted up the cost oforganising the previous fiesta;
‘3,000 for the cow, 1,000 for the beers to share with my helpers,
another 1,000 for the tamales and other food I need to provide then
there are the supplies for the deer hunters, the gifts for the musicians
and the mara’akame, we had to pay someone to bring the food and
beers on a mule, the transport to Huejuquilla.... all in all it comes to
about 7,000.. (approximately £350)…we never have money because it
is all spent on fiestas’.Felipa’s son Julio explained how ‘if you want to fulfil you must work hard to save
four or six thousand pesos and to buy what you will need for the mandas
(gifts/offerings)…that’s what the people do there to be free of this…’. He went onto explain that this was how, to some extent, he compensated for his longperiods of absence from the Sierra, for not growing his milpa or attendingmitote ceremonies;
‘ We are carrying the costumbre, the tradition from up there in
Taimarita, it’s that they were asking me to organise a fiesta, an
obligation that we have in the sierra…last time I went on the deer hunt
too, then I came down to work nearby then it was the fiesta and I went
back and what came next was that I had to come here to leave the
offerings at the sea’.Correcting ancestral faltas or asking for peace with the gods can also beachieved by lesser mandas such as making and taking an offering to a particularsacred place, or, as as Cirilo explained, by a long and often very drawn out seriesof sacrifices and gifts. As I will discuss in the following chapter Cirilo lost eightchildren, mostly in early infancy. He and his wife have spent the remainder oftheir lives ‘paying’ though mandas for the ‘cure’ to this spate of infant deaths. Heexplained:
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‘Well, here things are like this. Apparently if you ask for health…you
have to make a gourd bowl which your wife sticks (wax) animals onto
and puts money inside. And the man needs to make arrows for the
virgin, for Jesus Christ, for San Jose etc. For each [child] I needed to
make the arrows and the gourd bowls. This is what we did and we
were going every Easter week [to take the offerings] and we went
three times to Hara’mara. But, it seems the gods were paying much
attention to this manda and now they want a fiesta and I need to kill
five animals. I still have one to pay…except that now I don’t have
money to pay for the cow and buy the candles, to pay the mara’akame,
buy the refresco….’.The cure or manda will vary between mara’akate and for each illness orproblem there will be a number of different mandas. There is little logic from ascientific or biomedical perspective to these relationships. The mara’akame willuse his individual knowledge and communication with the gods to prescribe.
5.4.3 WitchcraftWhile there is some overlap between the first and second causal factors of theHuichol explanatory model, the third element, witchcraft, described by Otilia  as‘a bad thing that they do to you’ stands apart. Although occasionally witchcraftis benign or good, as are the cases of Tutupica who can magically put a baby intoyou or the plan to spiritually tie Ha+tsima’s brother and wife together (as acouple), mostly Huichol witchcraft is thought of as bad or evil.  As with the firsttwo causal elements, witchcraft can only be identified by a mara’akame, a factthat introduces considerable suspicion and is often the reason for rivalry,hatred and acts of witchcraft between mara’akate. Inés in fact described this asthe illness itself:
J: What was the illness (that the child had)?
I: They did mention it but I don’t remember
J:Does it have a name in wixárika?
I: Well, the name in wixárika, they said it was witchcraft, but they both
[mara’akame and medical doctor] cured me.
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Much reference is made to witchcraft as a causal factor in relation to birth andpregnancy problems –a discussion I will return to in more detail in Chapter 7.Fertility appears to be a frequent victim of witchcraft, often associated withenvy from somewhere or other. Witchcraft was clearly an accepted cause ofillness among my informants and none expressed doubt or disbelief in its abilityto cause harm or even death although, like all powers held by the mara’akame itwas feared and not well understood. In a discussion about sterility Enrique(M35, Pueblo Nuevo) expressed a particularly angry attitude towards  amara’akame who conducted witchcraft:
J: And do you know how to cure it (sterility)?
E: Them, the mara’akate, they can cure it. But it’s very expensive. It’s
cheaper to kill them, but you have to know which one it was. Only the
person who did it can cure you. Only him. It’s better for me to kill him,
it’s cheaper….they are very bad the mara’akate. That’s why. A doctor
can’t do anything against the illnesses the mara’akate create. The
government should help us so that they don’t do us so much harm, the
mara’akate, they make the illnesses. Only they can cure them…and
then they charge a lot of money.Not everyone felt angry, most people expressed an acceptance that this wassomething that just happened. There also appears to be an element of blamingwitchcraft for unexplainable events or illnesses, irrespective of whether or not amara’akame has actually ‘diagnosed’ this as a cause. Otilia was sure that ‘envy’had been the cause of her headaches and birth problems, although she had notexplicitly been told that this was the case:
J: …and why did you suffer?
O: Because of what they did to me with this child [while pregnant].
J: But what was it, what was the suffering?
O: Well it took a whole day, he wasn’t born until the following day.
J:… do you know what happened? What is behind this problem or what
was the cause of this problem that you had then?
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O: They forbid me from having any more children, because of envy,
that’s why this happens…We do think about solving this problem but
it’s not little that they ask of us, they tell us we have to do a fiesta to
save the lives of our children, all the way at wixikuta, with our brother
peyote.In terms of difficult births Cecilia also spoke with acceptance about the role ofwitchcraft, suggesting that ‘I think that it’s the mara’akate who do this, and that’s
why they have them (babies) with a lot of sacrifice’.  Mara’akate are skilledherbalists and many know how to use a series of plants that are native to theSierra for magical purposes. Several informants mentioned the existence of aroot that was used to prevent pregnancy (although none knew its name orwhere it could be found) and many more mentioned the use of kieri, the sacreddeity-plant that plays a central role in witchcraft. Kieri is frequently implicatedin problems related to pregnancy and birth, and it is thought to play a role ininfant death, infertility and miscarriage (issues that I will explore in more depthin Chapter 7) as well as more general health problems such as Otilia’sheadaches, ‘it’s because of the plant kieri, it won’t leave me in peace…when it
reaches me I am left with an awful headache’.  Here Otilia appeared to suggestthat Kieri acts alone. Similar conceptions were expressed by others with kieritaking on a subjectivity of its own as a singular evil force, at once plant, god,person and witch.
Evans Prichard’s classical text describes the use of witchcraft to explain‘unfortunate events’, and just as my informants expressed a normality aboutwitchcraft,  Evans Pritchard describes how  ‘Witchcraft is no less anticipatedthan adultery. It is so intertwined with everyday happenings that is it part of aZande’s ordinary world’ (Evans-Pritchard). It is Evans Prichard’s words that arereiterated by Dein, when he describes how witchcraft explains why events areharmful to man and not how they happen (Dein, 2007) (My emphasis).Mara’akate, like the Zande witch doctors also extract items through rubbing andsucking as part of their curative process. For the Huichol extracting a grain ofmaize may indicate Ik+xiya, the usually fatal ‘illness of maize’, or it may be an
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extracted thorn to which the mara’akame assigns an evil origin.  In ‘Medicineand Magic’  Gonzalo Aguirre Beltrán, the father of Mexican medicalanthropology, describes the three main elements of indigenous medicine astheir knowledge of herbal remedies, the ‘aetiology of sin’ deserving of‘punishment from the gods’ and the  ‘aetiology of witchcraft’ explained as the‘roots of illnesses in the hostile desires of others’ (Aguirre Beltrán, 1994a,p228). The permanence of belief in the supernatural origins of illness amongMexican indigenous groups has been well documented (Campos, 1992,Menéndez, 1994, Zolla, 1988).  Looking deeper into the relationship betweenancient Mexicans and the supernatural realm Lopez Austin describes in muchdetail the idea of reciprocity between people and gods to which sacrifices andceremonies are a necessary element. In this sense illness is a result of animbalance between the two parts, a perspective that is discussed in depth byNeurath in relation to present day Huichol communities (Neurath, 2002, LópezAustin, 1980).
The three supernatural causal elements that I have described as forming theHuichol explanatory model of illness are common to indigenous or ‘magicalsupernatural’ explanatory models in Mexico and the world. In their classical texton medical anthropology Foster and Anderson conclude that there are only twoimportant non-western medical systems, the personalistic and the naturalistic(Foster and Anderson, 1978).  According to Ortiz de Montellano, Mesoamericanmedicine falls into the former of these categories (Ortiz de Montellano, 2005).The personalistic system sees illnesses as being caused intentionally by an agentthat could be supernatural, a non-human element such as an evil spirit orancestor or by a witch. The Huichol may represent one of if not the most‘traditional’ indigenous group in Mexico and Mesoamerica, retaining theirpractices in large part because of geographical isolation, nevertheless Dein’scriticism that ‘anthropological experience suggests that people who attributemagical or supernatural causes to misfortune are generally aware of theimmediate mechanical or biological causes of these elements as well…’ also
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rings true with Wixárika. Like other non-western explanatory models theHuichol continues to develop alongside a western model in conditions that Zollaand Menéndez describe as disadvantageous (Zolla, 2005, Menéndez, 1994). Thatis to say, they have become subordinated to the western medical system, a pointto which I will now turn.
5.5 Conclusions: a specific form of medical syncretismWhen I asked mara’akame Tutupica what the Sierra needed in terms ofhealth care he agreed with his son that some machine to see inside women’swombs would be useful, as would a paved road to Pochotita. For my informantsthe supernatural and magical origins of illness are very real explanations ofcausality and the magical nature of causality, prevention and cure remaincentral to their practices and systems of beliefs. Fused with the supernaturalelements of their explanatory model is a hesitant belief in the powers ofwestern medical care, for the informants of this study did not appear to trustallopathic medicine or health providers although they know that this has animportant role in illness prevention and cure. Their belief in the supernaturaldoes not imply a disbelief in the scientific basis of illness, although I argue thatthis is no better understood than are the workings of magic. The mara’akatewho hold the key to this magic may know its workings but this knowledge is notshared with lay Huichol who do not have access to this information.  As Evan’sPrichard comments (in Dein 2007, p42) ‘Zande belief in witchcraft in no waycontradicts empirical knowledge of cause and effect’. While this statement isequally true of the Huichol brand of medical syncretism in addition I proposethat what is also happening here is the application of magical reasoning to their
understanding of western, empirical, medicine.
Here we have a syncretic medical system where the Huichol migrants whoparticipated in this study rely on both magical/supernatural medicine andallopathic/western medicine. All of my informants spoke of using the twosystems and often for the same illness event. A birth, miscarriage, infertility,
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scorpion sting, headache, cataract, broken arm, cough or cold were treatedsimultaneously by a mara’akame and an allopathic health provider. Thiscoincides with the assertions I make in Chapter 3 regarding the origins of illnessand cure, where modern health care is known to be curative and, for example, isvital in cases such as a scorpion sting, but since the real cause is supernatural amara’akame must also be sought to prevent another misfortune. This suggeststo me that the two systems are not only compatible but potentially
interdependent within the syncretic model, each one enabling and strengtheningcontinued belief in the other as they work together, separately butsimultaneously, on one illness event. The mara’akame has not been madeobsolete by modern health provision: on the contrary, the added benefits ofmodern health provision distract from the known fact that mara’akate cannotcure all ills. The traditional model has given a very clear role to modern healthcare within its own system and mara’akate encourage the use of modern healthcare while it does not impose on Huichol costumbre or contradict their systemof beliefs. The theoretical point that I am making here is that the Wixárika formof medical syncretism is not a simple layering of one upon the other or a happymarraige of two medical systems. It is the insertion of western medical care intothe traditional Huichol model without diminishing the power of the latter and ina manner that serves it cultural purposes. There are three key elements to thisidea. Firstly,  allopathic medicine appears to be understood through the lens ofthe traditional model. As I explain earlier in this chapter, there appears to be anexpectation that western medicine can cure all ills and a belief that pills ormedicine are the western or mestizo version of wixárika magic: somethingincomprehensible, a magical power wielded by health providers, access to ordenial of which could be a question of personal grievances and envy. Mostlythere is little attempt to penetrate the logic of western medicine in terms ofunderstanding how these curative forms might work, just as there is ageneralised acceptance that one cannot ever understand how a mara’akamecures his patients, beyond the knowledge that he uses magic.
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Secondly, there is a sense of distrust in western health providers. Just as there isa sense of distrust in mara’akate, in the knowledge that they can cause harm aswell as good, there appears to be distrust in medical doctors. Such distrustprobably also reflects an inability to understand each other linguistically and adeep seated distrust of any mestizo, particularly when he or she is in a positionor power. This is heightened by the underlying connotations of racism that areexpressed by so many health providers and, as I have discussed in this chapter,is another manifestation of the everyday forms of violence that characterise theattention that Huichol regularly receive from western health providers.
Third and finally, within this syncretic model, allopathic medicine cannot workwithout the support of the traditional system. While a mara’akame can workalone and potentially cure without the help of western medicine, a doctorcannot cure, he or she can only temporarily allay a sickness, for the true cause ofthe illness is always supernatural and without a supernatural cure, illness ormisfortune will strike again.
Menéndez suggests that one of the principal characteristics of a ‘traditionalmedical system’ is that this is always subordinated to the dominant, westernmodel. Last on the other hand, argues that in fact contact with western medicinehas so eroded traditional systems that these can no longer be classified as such,but rather they only exist as a ‘putative’ form (Menéndez, 1994, Last, 1981).Last describes this erosion of traditional systems as the origin of ‘not knowing’about illness and illness causality as he suggests that ‘not knowing’ actuallyconceals a lack of knowledge and a lack of certainty.  As I describe in chapter 4,Last defines a medical system as one where i) there exists a group ofpractitioners all of whom adhere to a common, consistent body of theory, ii)patients recognise the existence of such a group of practitioners and iii) thetheory is held to treat and explain most illnesses  that people experience.Notwithstanding the fact that the informants of this study were largely frombarranca communities, many were monolingual and none had finished primaryschool education (implying a corresponding exclusion of the more educated and
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acultured Huichol who form an important proportion of their ethnic group) Iargue that a Wixárika traditional medical system continues to exist and that thishas incorporated into its own explanatory model the use of western medicine.Clearly, as Menéndez and Zolla remark, on a political and economic levelwestern medicine is the dominant of the two but among these migrant familieswestern medicine is a far less important influence in their lives than magic.Huichol ethnomedicine does continue to develop in what Zolla describes asconditions of extreme disadvantage. There is no government support formara’akate nor financial provision for the infrastructure of Huichol medicineand there is no effort on the part of mestizo institutions to ensure the continuedexistence of mara’akate. In spite of this, the empirical model of illness causalitydoes not predominate among this group of migrant labourers. It is an acceptedform of treatment but it is distrusted both as an institution and as a curativeform.
Felipa whom I accompanied to clinics and hospitals so that she could receivetreatment for growths of her eyes that were causing blindness believed thatthese may have been caused by years of exposure to pesticides while workingon the tobacco. The operation which returned her sight to one eye was followedby a curative fiesta through which she restored her relationship with theteiwarixi who share her kie and her community. At least among this populationthe social and moral role of illness continues to reinforce adherence to the
wixárika yeyiya, the Huichol way of life or costumbre.
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Chapter 6 ‘Don’t let the children wander at fiestas’
Reproductive and maternal child health: knowledge/beliefs,
practices and problems.
Asking Huichol migrant workers about maternal and reproductivehealth was always difficult. From a practical point of view asking wascomplicated by the problem of manoeuvring between Spanish and Huichol. Anon-going limitation of my fieldwork, the problem of translation was most acutewhen it came to discussing reproductive health issues. I spent considerable timediscussing the concepts that would need to be translated into Huichol with myassistants before the interviews. Even so, Juan and Rosa were never entirelycomfortable about asking these questions, possibly because they themselveswere still getting used to talking openly about such issues. Eventually we settledon an interview dynamic in which I would initially pose the question in Spanishand they would then translate it into Huichol. This suggested to me that theywere more comfortable when it appeared that the question was coming fromme as opposed to them. Sex, sexuality and reproduction are not taboo issues assuch for the Wixárika.  In fact, as Neurath (Neurath, 2003a) and Pacheco deLadrón (Pacheco de Ladrón, 2002) discuss, these issues are key to the Huicholworld view and central elements in their cosmogony. Sexual acts are played outin mitote fiestas and described in detail in mythology such as the ‘myth of thetoothed vagina’ (Baez Jorge, 1996), a legend that is shared with otherMesoamerican indigenous groups. In common with Mexican mestizo culture,sex and sexuality are regularly joked about and the Mexican ‘albur’, a play onwords which gives a double meaning of a sexual nature to exchanges, is alsoused in Wixárika. The social and cultural acceptability of polygamy and extramarital relationships, infidelities that are frequently dealt with on a communallevel, along with the public confession of sexual acts during the pilgrimage toWixikuta maintain the centrality of sexuality in everyday life. The regularity ofsexual jesting contrasts starkly with the acute lack of knowledge about sex andreproduction. As I discuss in Chapter 2, the Huichol of Tuapuire lacks a plain set
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of anatomical concepts that refer directly to the male and female sexual organs.What exist are single word terms which are considered vulgar and phrases orterms that refer to parts of the anatomy by describing their purpose. Forexample ‘xieyame’ literally means the ‘place urine comes out of’ and ‘niweyame’the ‘place the baby is born from’, where xie translates as urine and niwe as babyor child.
In this chapter I will discuss interview and field diary data relating to andillustrating the understandings, practices and problems of Tuapuritari migrantworkers regarding reproductive and maternal child health (hereafter r/mch).As I explain in Chapter 4, my position on the concepts of belief/knowledge isthat these are not contrasting terms nor are they hierarchically juxtaposed, butequivalent concepts. The idea that one form of knowledge is more true becauseit was formed using the scientific methods of inquiry is irrelevant to the Huicholwhose system of beliefs centres on the supernatural. As it becomes apparent inthis chapter, Huichol women have built up a system of beliefs and practices thatare based on empirical and lived experience. Although this often flies in the faceof medical advice, these experiences constitute what they know, about theirreproductive health, this is their authoritative knowledge, to use the term firstdeveloped by Jordan (Jordan, 1983).
Most of the data presented was given in response to questions regardingmaternal and reproductive health which formed part of semi-structuredinterviews. Some respondents replied directly to questions such as ‘how do youcare for yourself during pregnancy?’ and ‘what are the main reproductive andmaternal child health problems among women and men in your community?’(see annex for interview guide). Others narrated their reproductive historiesand while doing so described the r/mch problems that they or their family hadexperienced and how they had dealt with them. Migrants’ comments aresupported and contrasted with data from key informant interviews withmedical doctors and employers from Nayarit and complemented withobservations and extracts from field diaries. The chapter is divided into three
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sections, the first reporting on knowledge and beliefs regarding r/mch, thesecond on practices and behaviour and the third discusses problems relating tor/mch.
6.1 Understandings: knowledge/beliefs about maternal and
reproductive healthIt is not at all unusual for Huichol women to become pregnant and givebirth without knowing anything about the process of reproduction, for this is atopic that is rarely discussed at home between mother and daughter. Severalwomen refer to their first pregnancy as the point at which they learn aboutreproduction and childbirth, as +tuama (F37, Pueblo Nuevo ) tells me:
‘My Mum never talked to me (….). When my periods started my Mum
told me I had to ‘behave’, I was no longer a girl, and I was scared
because I didn’t know [anything] (…) . Later they said they wanted to
get me together with a man…(…). They told me off and she hit me and
my Dad also, he told me off and I wondered why. The Wixárika, they
never talk , they don’t talk to their children, it just happens. Later they
made me get married, when I was 16, well then my mother said to me
‘what are you going to do now, because you are pregnant’,  and well,  I
didn’t know that I was pregnant.  The first time I had twins, on my
own, I gave birth at home, [at] about seven months and there they died,
but I didn’t know that I was pregnant because my Mum never told me
properly (…). Sometimes my Mum asked me but I couldn’t say
anything, she asked me if my period had come and I said it hadn’t and I
think that’s how my Mum knew that I was pregnant, she said to me
‘you are pregnant, that’s why it doesn’t come’ and I got scared because
I didn’t know…’Sisters K+paima (F37, Nueva Colonia) and Estela (F35, Nueva Colonia) who livein Nueva Colonia told me that these days girls learned about reproduction atsecondary school. Estela told me ‘today they learn everything at school, but as we
didn’t study we didn’t know from the beginning and now in school they tell them
everything, but even so they get pregnant [young]’.  K+paima and Estela said theylearned bits and pieces through ‘a woman’ from the Oportunidades programme.There they learned everything about contraception and K+paima tells me ‘when
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there was the Oportunidades programme for women we learned about everything
that the doctors in the clinic can give you, pills, devices,  but I didn’t use
anything…’.
The majority  of my informants live in valley communities and do not receiveOportunidades or attend these talks. K+paima and Estela live in the Sierra townof Nueva Colonia where Estela works in the women’s cooperative shop.K+paima’s husband Federico spends much of the year working legally in theUSA where he has earned enough to build the family a four roomed home. Bothhusbands (brothers) own pickup trucks and travel about the country workingon agricultural plantations much of the year. These families were the wealthiestof my informants, hardworking and respected in the community. They attendthe Oportunidades talks and support their children through school.
One of the key questions I wanted to explore was whether these migrantworkers would know enough about the biological process of humanreproduction to be able to understand how agrochemicals interfere withembryo and foetal development, particularly during the very early months andincluding pre-pregnancy exposure. These are the periods when embryogenesisand foetal development are considered most at risk (see Chapter 1). From apublic health perspective, some understanding of how agrochemicals interferewith reproduction would be useful for both men and women, so that they couldemploy some form of additional caution during the most high risk moments ofpregnancy and when attempting to conceive, with the caveat that suchprecautions might be of little use to a population who do not plan theirpregnancies.  It was soon clear that I would only be able to explore this issue ina very broad sense.  Generally speaking, the women and men I spoke to hadlittle knowledge about r/mch processes and what they knew they had acquiredlargely through their own reproductive experiences. Most women could tell methat they had known they were pregnant because their period did not come butthey could not tell me which days of the cycle they were most likely to becomepregnant. Marisela (Key Informant, F27, San Miguel),  the  Nueva Colonia health
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promoter who has completed secondary school and the government’s healthpromoter training,  said that she did not know which days of the menstrualcycle she could become pregnant and admitted she thought that ‘with just the tip
or even with your pants on you could get pregnant’, suggesting a lack of clarityabout the process of conception itself. The methods of contraception that myinformants mentioned they had used were injections, the IUD, and sterilisation,none of which requires a clear understanding of the process of conception.  Bothinformants who said they had been sterilized had known at the time that theywould not be able to have more children after the operation. This was animportant point considering the many cases of forced sterilisations that havebeen practiced in indigenous communities over the past decades, where healthworkers have been implicated in the abuse of this lack of knowledge to forcethrough population and contraceptive targets (Smith-Oka, 2009, Menéndez,2009).
Maximo (M37 Taimarita) who has seven children told me ‘this is something only
women know’. Actually, many men I spoke to, particularly those with manychildren, had helped their wives give birth on several occasions and could talkconfidently about this. When I asked Otilia what she knew about thereproductive cycle she at first responded with a ‘hauki’ (don’t know) and onprompting with questions about the menstrual cycle she went on to add ‘I don’t
know, only that if I have intercourse well, I will get pregnant and for nine months I
am not going to have a period’.
Given this generally low level of knowledge about the process of conception andreproduction in general, the conceptual difficulties and generally delicate natureof this issue it did not seem correct or appropriate to explore the issue of theirunderstanding of biological reproduction any further. Instead I focussed onwhat my informants did know and did wish to talk about.
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6.2 Practices in pregnancy and birth
6.2.1 What to do and not to do for a healthy pregnancy and babyAs an attempt to elicit women’s knowledge about pregnancy andreproduction, I asked people what they thought they needed to do to have agood pregnancy and healthy baby and whether there was anything they thoughtthey should avoid doing while pregnant. The responses they gave to thesequestions reflected their syncretic approach to medicine and health care ingeneral. Not all of the women I interviewed had been working on the tobaccoduring the period of this research:  several were wives of men I hadencountered on the coast and whom I met for the first time at their homes in theSierra. Some of the women I interviewed migrated almost every year with theirhusbands while some rarely worked on the plantations but all were alsosubsistence farmers because all Huichol who live in the Sierra cultivate a plot ofland and grow their own maize.
Pregnancy and physical workSierra life could be considered harsh in comparison to modern living,particularly the lives of barranca families. No-one has running water ordrainage in their home, most cook using wood that is gathered by hand, clothesmust be hand washed and all food is prepared from the most basic wholeingredients, most of which are grown on individual family plots. The remaindermust be bought and carried long distances and is used sparingly. In short,regular daily tasks are time consuming and physically demanding and mostwomen I interviewed simply said that when they were pregnant they carried onas normal, as Elvia told me, ‘well I work normally, I go to the water, up to the
water hole and do all the house work, I sow maize and I weed the milpa’. Otiliaspoke for Huichol women as a whole when she told me ‘well a Wixárika woman
doesn’t look after herself, I do the same as ever, when I am pregnant I go far for
water, I never sit down or lie down,  I didn’t do that. I always sowed like Wixárika
costumbre and I weed. Everything is the same’.
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Some talked about working less while in their final months of pregnancy andothers mentioned not carrying anything heavy. In particular men mentionedthat their wives should carry less although no mention was made of helpingthem with strenuous domestic chores. Enrique mentioned that ‘the only problem
is when a woman lifts heavy things’, likes ‘stones or working with tools’, althoughhe seemed to think it would be ok for her to scrub clothes for hours. Othersmade mention of not walking too much up and down the hillsides but againthese are relatively unavoidable tasks for someone who lives in the barrancaand these comments seemed to reflect advice that they had been given asopposed to practices that they necessarily adhered to. That women were usedto and perhaps even benefitted from this taxing physical routine was alluded toby Felipa who suggested that women these days suffered more duringpregnancy precisely because they did not work hard enough, ‘these days women
are delicate’.
6.2.2 Nutrition during pregnancySeveral women mentioned that they needed to take care not to eat too muchwhile pregnant so as not to grow too big and so to facilitate childbirth. MoralesRodriguez and Fajardo also report the tendency of Huichol women to limit theirfood intake and in particular consumption of bread, manteca (lard) or too manytortillas to avoid problems at the time of birth (Morales Rodríguez, 2004,Fajardo Santana, 2007). Jorge suggested that women should ‘not each much, not
eat pig fat or seeds which can be harmful to babies, only things like bean soup
without too much lard’ and Leonardo (M40, Pochotita) told us ‘I think if they eat
too much the baby gets stuck inside and struggles to get out. They mustn’t have
vitamins [either] so that it doesn’t grow too much and can’t get out’. Thesecomments actually contradict the only study of nutrition in pregnancy. Crockeret al found no mention of the need to eat less during pregnancy so as not to puton too much weight,  findings perhaps biased by the fact that theirs was a studynested within a larger nutritional education programme (Crocker Sagastume etal., 2004).
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The issue of pregnancy and nutrition is one of the principal concerns of each ofthe medical doctors I spoke to in Tuapurie. According to Dr. Carmen, babiesborn in the Nueva Colonia clinic tended to average 2-2.5 KGs at birth. Thisunsubstantiated fact, despite its apparent contradiction with medical science, atvery least reflects the impression of most women I spoke to that Wixárikababies are born small. Both Carmen and Michaela, the travelling doctor,associated this low birth weight with generalised under nutrition amongpregnant women which the doctor related to the fact that the Wixárika only eattwice a day. She felt that only eating twice a day was not because women do nothave access to more food but rather it was a result of social and historicalfactors, a habit, or as her patients told her, it was their costumbre. Either way,she considered that this small food intake was an unnecessary remnant of thetimes before vehicle access and Oportunidades when food really was scarce inthe Sierra, and felt that on the whole Sierra families did have sufficientresources to be able to eat a more substantial diet. In contrast, Michaela felt thatsocial changes such as increasing rates of labour migration meant that thesedays families produce less food. She commented on how the increasing absenceof men from communities had led to a neglect of family subsistence agricultureand young families in particular must resort to buying maize part way throughthe year when their own supply runs out. She told me:
‘Some eat three times and some only twice. These day they grow less,
the men leave to work more and few send money or they only send very
little. They leave their women without money. Now, at least there is
Oportunidades, but they spend it all on alcohol. Here, that is why,
because they drink a lot and that is why we have a serious problem
with the men’.In her ethnography of Huichol health and nutrition Fajardo describes how theHuichol diet has always been ‘scarce in calories’, an eating culture that ensuredhigh levels of infant and child mortality (Fajardo Santana, 2007). Thatmalnutrition has always been common is also illustrated by its multiplerepresentations in Huichol nosology: illness of the deer, illness of maize, illnessof the lizard, each represent a different stage and severity of malnutrition.
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Despite the commonality of under-nutrition and malnutrition, eating lesscontinues to be practised during pregnancy, it forms part of Huicholauthoritative knowledge about childbirth. Jordan explains in her ethnography of‘Birth in four cultures’:
‘In order to deal with this danger [maternal and infant death] andthe existential uncertainty associated with birth, people tend todevelop a set of internally consistent and mutually beneficialpractices and beliefs that are designed to manage the physiologicallyand socially problematic aspects of parturition in a way that makessense in that particular cultural context’(Jordan and Davis-Floyd,1993, p4).Jordan’s theory of authoritative knowledge has predominantly been used toexplain how different groups have developed what are effectively survivalfocussed strategies for coping with birth. Of particular relevance to the Huicholcontext is the work of Daviss and Kaplan, and O’Neil with the Inuit, a group who,like the Huichol, do not have the figure of a traditional birth attendant (Kaufertand O’Neil, 1993, Daviss, 1997); and that of Biesele who describes Ju/’hoansiwomen’s tradition of lone birthing (Biesele, 1997).  These are practices relatingto pregnancy and childbirth that are determined by the environmental,historical and cultural characteristic of each group, a point to which I will returnlater in this chapter.
6.3 The mara’akame in maternal healthIn spite of her concern that women did not eat enough during pregnancy,Doctora Carmen was cautious not to criticise traditional practices, particularly ifthese came in the form of advice from a mara’akame. She tells me:
‘The mara’akame checks the position of the baby, that it is growing
well, they almost always touch it with feathers and muvieri and tell
women not to eat too much so the stomach doesn’t grow too much,
[sometimes he advises them to] tie a ribbon around the stomach and
he tells them “things work out well because you have been good”.
Treatment by the mara’akame is magical’.
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In addition to the practices and attitudes regarding self-care during pregnancy,most of my informants also described their costumbre, the practices that arepart of their Wixárika tradition. Otilia told me how you must ‘see the
mara’akame so that he can check [you], make a sacred arrow, keep it safe and
have it blessed, then when the baby is born, have it blessed and baptised and take
the arrows to the closest sacred place’.   Michaela confirmed that ‘almosteveryone’ saw the mara’akame and although some also went to the clinic, thosewho lived in the barrancas only saw the mara’akame.  Cecilia  lives in Taimaritaand like the other informants from her community she only saw themara’akame during her pregnancy and did not make visits to either of the Sierraclinics. There was an element of resignation about her attitude towardspregnancy when she told me, ‘mmm, well you know the Wixárika don’t have good
pregnancies. The truth is my first pregnancy gave me many problems, this baby
didn’t even live, despite the way it punished me [during pregnancy]… and we were
seeing mara’akate in Pochotita but they didn’t say anything’.
The doctors I interviewed described the role of the mara’akame duringpregnancy as spiritual. There were conflicting accounts about how much theytouched the stomach and whether they were able to check that the baby was inthe correct position or physically help with delivery. My informants mainlydescribed the mara’akame as ‘blessing’ the pregnancy and ensuring the parentsfulfilled their obligations and offerings before its birth. Clearly mara’akate areexperienced in this antenatal role and there is some indication that theysometimes feel the abdomen to make sure the baby is in a good position. Thereare mara’akate,  of whom Tutupica from Pochotita is one, who specialise inproviding magical cures related to reproduction and fertility as I will discusslater on in this chapter, but whether these shamans also fulfil a role similar tothat of a midwife is unclear. The people I spoke to suggested that this was notthe case.
As I discuss in Chapter 3, most other factors that contribute to high riskpregnancies  and low birthweight also exist in the Sierra: women begin their
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reproductive life very young, birth intervals are small and they are generallyless healthy, regularly suffering from gastrointestinal problems (FajardoSantana, 2007, Morales Rodríguez, 2004).  There is little in the way of reliableepidemiological or surveillance data on this population that could form a basison which to explore this issue further, but my interviews did suggest that a lackof specific attention to themselves during pregnancy could be resulting in highproportions of babies being born with a considerably lower than averagebirthweight and, as I will discuss in the following section, many women work asmigrant labourers throughout their pregnancies.
6.4 Pregnancy and migrant labouringThree of my informants, Leocadia (F31, Santiago/Pochotita),  Ester (F19,Cajones) and Lola (F36, Pochotita), were pregnant when I met them on thetobacco plantations in Nayarit.  Leocadia is a permanent resident in Santiago,she and her sister Angélica and their husbands left their homes in Pochotita fouryears ago. Leocadia’s life is that of a swallow migrant, moving continuouslybetween crops in different parts of the country, leaving her two eldest whoattend local schools in the care of her sister, Angélica.  She was accustomed toworking while pregnant and thought nothing of it, although she did notice theeffect on her baby. She tells me ‘a while ago I felt ill so I went to the clinic…. they
gave me a drip, medicine, these chemicals they cause you harm, you get a
headache… when you are working you can pass it to your baby, it can get ill, it’s
born traumatised, half asleep’.  Leocadia’s baby was born healthy, in their oneroomed home, a few months later.
Ester was in her first few weeks of pregnancy in February of 2010 and reluctantto talk to me at all. It was her mother Inés who told me, while she wasdescribing the problems that her other daughter had experienced, that Esterwas two months pregnant. Like her husband Julio, Ester was exceptionally shyand spoke almost no Spanish at all. They were accompanied by the couple’s firstchild Claudia (3) and her cousin Saul (7) who helped them thread tobacco.
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When I met them the following year in Huejuquilla, Inés told me that afterleaving Nayarit they had returned for a short while to the Sierra. Their
rancheria is in the Agency of Cajones but several kilometres from thecommunity itself and about half and hour’s walk from the road. In October,accompanied by Juan and Rosa I tried to visit Inés at their Sierra home butfound the place empty and was told by neighbours that they had left somemonths ago.  They had grown little maize that year and by July were forced tomove off again, this time to Fresnillo to work on the tomatoes and there, on theplantation, baby Yeni was born. Picking tomatoes is heavy compared to tobaccothreading and Inés, still suffering pains in one arm, took over the childcarewhile Ester worked. Leaving the Sierra during this period meant missing someimportant fiestas and more importantly, neglecting their cornfield but with nomaize and no money they had no choice. By chance I found them in Huejuquillain January 2011. At that point they were renting one squalid room on the backof Julio’s salary as a day labourer cutting corn stalks for fodder.
Lola, was six months pregnant when I met her in Nayarit in March 2010. Shehad been working with her father, younger brother and sister as her husbandLeonardo held a cargo at the time. She returned to the Sierra in May of 2010 andher baby was born at home in Pochotita. Lola and Leonardo have severalchildren and told me that one of them travelled to the pick every year. UsuallyLola stays at home as someone must remain in the Sierra to be with their schoolaged children, the eldest of whom is severely epileptic, but this year, despitebeing pregnant, she went to work in place of her husband.
Many interviewees attended the pick with small children. Cecilia who had athree month old baby with her when we met in Nayarit explains ‘Well the
Wixárika are always working, whatever is happening, I went to work on the
tomatoes pregnant…I worked for all of my pregnancies, I always
worked…(…)…there are some men who are really critical, if I don’t work they get
angry’. Marta tells me that her pregnancies were always intercalated withworking and tobacco migration, ‘I tell the women here “how can you not go to
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work if I worked”. I didn’t have problems with any of my children, they were all
born here, I went to work when I was pregnant and when I came back to my
rancho they were born’.
Others were more ambivalent: sometimes they worked, sometimes they didn’t.Anita said she had never worked while pregnant but that her father’s wife haddone and her children had been fine. Otilia told me she hated working on thetobacco and although she had been to the pick the previous year, when we met,she would never go again. She had never worked while pregnant. While Angel(M42 Cajones) explained that his wife had come to work while pregnant butonly to prepare their food and look after the children.
6.4.1 Seeking ante natal care in NayaritWith the exception of Angélica and Leocadia who live in Nayarit all year round,none of my informants talked of seeking antenatal care while working on thecoast. All of the women I spoke to saw a mara’akame while they were pregnantbut only a few visited the clinic. These were the women who lived in closevicinity in the Sierra towns and received Oportunidades. Most of these migrantworking women rely exclusively on the mara’akame for their antenatal care, apractice that is upheld while working in Nayarit, despite the fact that at least intheory, they have access to free healthcare while working on the coast.
When I met Lola she was working for Chaparro who told me how he explainedto her that she would not have to pay anything if she went to a clinic, ‘any of
these workers is seen for free’ he explained. When I asked him what he did forpregnant women who came to work for him he responded ‘well whenever they
need something I take it to them, I help them in whatever way I can but they are
very different (…) they are very dependent on their people, the ones that cure
them, well once I took them to a mara’akame, one of those healers,  I took them
because he [the husband] asked for a bicycle and I said, no, I will take you’.Patrónes Ramon and Ignacio spoke of how they had not always noticed that the
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women who came to work for them were pregnant since they wore looseclothing. Several farmers also commented that it seemed to be the husband whomade decisions regarding his pregnant wife, whether she saw a doctor or wentto a clinic. Efrian explained ‘there are even husbands who don’t let their wives be
seen by a doctor and, well, the women they put up with it’.
The overall impression I gained was that working while pregnant was normaland necessary. Maybe it could be risky, but this attitude did not predominateand most workers and employers focussed on the practicalities.  The employersI spoke to also talked about the normality of seeing pregnant women at thetobacco harvest. They all had stories to tell. The majority of tobacco farmers inthis region have been cultivating the crop for many years. It is a crop in declineand now largely sustained by farmers in their late 40s, 50s and 60s, when theybenefit from a retirement pension. Mostly they know their workers well andthey all demonstrated some understanding and sensitivity to their indigenouslives.  Efrian tells me:
‘ I am aware that there is risk for them [pregnant women] when they
come and work on the tobacco, not only for them, but also their
husbands. But in the sierra they have no work and that’s why they
come. And so there is risk for both of them but what can we do? We
give them water and sometimes tortillas but our economic situation
doesn’t allow for more. And well, we would like to have them [living]
like ourselves, they are human beings, one would like to give them a
house so that they are comfortable but our economy doesn’t allow it’.
6.5 BirthsThe majority of women I spoke to gave birth at home, sometimesaccompanied their mother, mother in law or husband and sometimes with thepresence of a  mara’akame. Some women had given birth in the clinics of PuebloNuevo and Nueva Colonia and some had been in Huejuquilla or Santiago whenthey went into labour and chose to give birth in hospitals but these were aminority, as K+paima told me ‘We are penosos, we don’t like anyone to see us’.‘Pena’ or shame is a big part of a woman’s decision about where to give birth.
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When I asked Otilia where she gave birth she told me, ‘Me? Alone. I didn’t need
anyone, only my old man was with me to pick up the baby’. I asked her whatposition she gave birth in and she continued ‘Just crouching, it’s just that I didn’t
want anyone to see me…when my first baby was born I didn’t even tell my husband
until the baby was born… I never said anything to my old man, who knows what
he thought….’
That Huichol women have always given birth alone is evidenced by theirknowledge of birthing positions, and they are all the more knowledgeablebecause these are women who have given birth to many children.  All ofMartha’s ten babies were born at home in Taimarita. She tells me how therewere several ways to give birth alone, so that the baby falls softly and themother has something to hold onto, she told me;:
‘Well, some women have help when they can’t give birth, sometimes
they hold them round their middle tightly, so the women has
something to hold onto and can push harder and the baby is born.
Another way is holding onto a pole [a log or stick lodged diagonally
across the room], but I had mine by grabbing hold of a rope [tied to a
roof beam]. When the pains are close together I grabbed the rope and
when the baby is coming out I pushed hard, that way the birth is not
difficult’.When women do choose to use the local clinic they very often bring theirmara’akame along. Each of the Sierra doctors I interviewed described the side-by-side use of doctor and mara’akame. Carmen told me how when themara’akame comes along to the clinic she quietly leaves him to get on with it.She recounted how a woman with a transverse baby was successfully attended:
‘A woman came to me when she was six months pregnant. The baby
was transverse and I told her that she would have to go to Huejuquilla
if it didn’t turn. I saw her again when she was eight months and the
baby was still transverse, I told her that the baby wasn’t going to come
out and she would have to go to Huejuquilla. But I kept seeing her
around, she would walk past the clinic and of course the day of the
birth came and she arrived at the clinic, she was 4cms dilated and the
baby was still transverse. Now, I said to her, you will have to go to
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Huejuquilla and I am going to find a camionetta for you. But she didn’t
want to go and she called the mara’akame Felipe. When he came I left
the room and let them get on with it. A little later he left. I don’t know
what he did but the baby’s head was crowning, you could see the head
and then it came out, healthy’.I asked her what the mara’akame had done and she continued:
‘Really, I don’t know. It’s always with the muvieri, he moves it above
her like this [demonstrates with] and sort of whispering.  I never really
see them touch the body, it’s all with the muvieri, sometimes they put a
hand on the stomach but it doesn’t go beyond that’.
6.5.1 Plantation birthsAngélica has five daughters, the eldest of whom is now eight was born in theSierra, with the help of her mother, she explained ‘this one was difficult but they
didn’t take me to the clinic because they couldn’t’. The four youngest were bornin tewarit+a, while she was working as a migrant labourer, she described theseto me:
A: The next one was born there in Zacatecas, the one that is Fausto’s,
but I also didn’t go to the hospital or anything, just on my own with my
husband.
J: Alone in your home?
A: No, there where we were working in the fields.
J: But where were you when your baby was born?
A: In the fields, in one of these, what are the called? Tents, it wasn’t a
camping tent, just a cloth tent.
J: But on your own?
A: Alone with my husband, nobody helped us because I was far away
and the patrón only came on weekends sometimes. That day he did
come to see but he didn’t take us to hospital or anything.
J: Was that Estrella?
A: Elena. Estrella was born here in the field, also no clinic or anything,
they didn’t take me to hospital.
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J: In a ramada [palm canopy]?
A: Yes, Estrella.
J: She was born when you were in Amapa? And who was there?
A: Just my husband and me. Then after her comes the next girl, she
was born in a hospital, the patrón took us to hospital but he didn’t say
anything, he didn’t even say ‘help these people’, he just left us outside
the hospital.(…)
JG: The hospital in Santiago?
A: Yes, here in Sanitago. My husband went in and said to a man ‘could
you help us’ and they received us and that was it.
J: But she was born well?
A: She was born well and the nurse told me she didn’t have anything,
she was fine.
J: And the last one?
A: She was also born there. This time the patrón did help us and said to
the person in charge, what’s he called? The people that receive you?
J: Nurses? Doctors?
A: I dunno, the director or whatever he’s called.
J: The director of the hospital?
A: Yes, and he asked if he could help us because we were indigenous
and working in the tobacco with him.
J: So the four youngest were born during harvest when you were
working in the fields.?
A: Yes.Each of the patrónes I interviewed also spoke of the women who had deliveredwhile working for them. Efrian described his experience:
‘There in the field, two women, and sometimes I didn’t believe it until I
saw it, on both occasions I turned up in the afternoon and the women
were picking tobacco. When I came back in the morning the baby was
there crying and I said ‘caray [blimey!], what happened’? One admires
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them caray! I did take them to the clinic, the health centre, so they
could be checked but all was ok (…). The husband cuts the umbilical
cord, he helps her. No, no! You admire them! (…) I think their blood is
strong, it means it doesn’t affect them, well imagine, with any old
knife!’Ramon who had worked as a tobacco farmer for over fifty years told me of ayoung 14 year old girl who was working for him when her first child was born:
‘She was almost ready to give birth when she arrived and we helped
her get her Seguro Popular…I don’t know how many years ago it was
when that family came and it was their daughter, I took her to the
Seguro (hospital) and when we came back I said, look, she must come
home with us, my wife will look after her. “No, she’s coming with me”
my worker said, “because she’s just given birth,…bring her back (to
me)” he said, “she’s going to work with me” …and the next day she was
working. They are very strong and resistant, I have seen many like that
and have many stories like that’.Ramon also described how another heavily pregnant woman turned up lookingfor work, and ‘quick as a flash’ her baby was born, there on the plantation, ‘they
are brutal!’ he said,  ‘(afterwards) she went straight back to work’.
Patrónes coincided in describing how the women who had given birth withthem were strong or resilient, that they mostly chose to give birth alone and getstraight back to work the next day. Although these employers spoke of offeringthe women some form of post natal care, in particular a space to stay in theirfamily homes, they also suggested that this was neither wanted nor accepted.
6.6 Health beliefs or structural violence?To some extent the Health Beliefs Model can help explain why thesewomen chose not to seek hospital care before or after giving birth, or why theyworked at all when they were pregnant. In terms of health beliefs regardingpregnancy and childbirth my data suggests that this is considered a very normalcondition, that women continue as normal as opposed to adopting particularhealth promoting strategies. The main concern seems to be not eating too much
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so as not to grow too big, otherwise my informants describe going on as normal.This is not perceived as a time of particular vulnerability or a time whenmedical attention is required. In terms of perceived severity, there is also littleindication that working and birthing alone are seen as threats to their or theirchild’s health. Although some informants mentioned the insalubrious livingconditions that they endure while on the coast others see a positive side, asAnita remarked ‘they live well and eat well while on the coast’.  In the followingchapter I will discuss the issue of pesticides and how this is perceived but ingeneral there is little indication that this is considered a serious risk to their ownor their child’s health.  There is also little indication that these migrant workersthink they would benefit from seeking care. They do not seem aware of what thebenefits of ante natal care might be, perhaps a case of not knowing what theyhave not experienced. Having to deal with a complex bureaucracy, communicatein a language they are unfamiliar with, lack of privacy and shame are all barriersto care seeking. In addition there is a perceived cost, for while they are on thecoast, although their employers emphasize that they will not have to pay forcare, it is not clear whether they actually believe this to be the case. Furthermorewhen they attend appointments there is a real cost in terms of lost earningswhich could amount to half a day or one day’s wages as well as the cost oftransportation.  Ultimately this is a population who use modern health servicessparingly and maternal health is not one of the situations for which they tend toseek medical care. They do not see themselves as vulnerable or ‘at risk’(perceived vulnerability) and almost certainly do not see any risk as severe(perceived severity), they do not know what the benefits of care seeking are(perceived benefits) and they are familiar with the barriers to seeing care, thatare real and have been experienced (perceived barriers). Probably theseworkers do not consider pregnancy and childbirth to be a time when they needto take particular precautions or seek care, at least not medical care, they do notbelieve that they need to seek care while pregnant. In contrast, they do feelvulnerable to supernatural forces, to mara’akate and witchcraft and know thatthe risks of not seeing a mara’akame can be severe and they believe there are
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real benefits to having the pregnancy and child blessed by the mara’akame andthe kakayauxixi.
Although the HBM based explanation for behaviour suggests that beliefs are animportant determinant of behaviour, in this case it does not tell us more aboutthese beliefs and is probably inadequate for explaining medical systems that arealtogether different and where causality and prevention operate from adifferent logic.   Seen from the logic of supernatural explanations of causality,although ‘exposures’ may be a trigger for illness,  this illness will be unavoidableirrespective of the exposure. If ultimately the determining factor is spiritual,anything else is relegated to a secondary or subsequent position in terms ofrisk/benefit. Mostly my informants seemed to consider the mara’akame to bethe most important element of antenatal care and preventing r/mch problems.Seeing a mara’akame and fulfilling the mandas was considered the principalmeans of ensuring a healthy pregnancy and birth and possibly this influencestheir perception of the benefits of western healthcare. Such a conclusion wouldsuggest that the mara’akame needs to be central to any strategy aimed atimproving r/mch and increasing knowledge about wellbeing.
There are also broader barriers to seeking care that are better explained fromthe perspective of structural violence than reduced to a question of beliefs. Itdoes not do justice to the injustice of gender inequality to categorise this as a‘perceived barrier’. Women are clearly subordinated to their husbands in termsof decision making, particularly when it comes to reproductive decisions.Fajardo identified the importance of considering male opinions and involvingmen in a cervical cancer prevention programme since husbands operated asgatekeepers to their wives (Fajardo, 2006). While women freely admit to beingashamed about anyone else seeing them, men are equally zealous aboutallowing anyone else to see their wives and a woman cannot be seen withoutthe consent of her husband. When I asked about women’s health problems,Estela from Nueva Colonia referred to the fact that ‘men do not let their wives
make [reproductive] decisions, they just get them pregnant then leave’.  She and
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K+paima discussed this at some length, telling me, ‘something needs to be done
about this’.  The Huichol have one of the highest fertility rates in Mexico andamong the multiple reasons for this is the centrality of a woman’s reproductiverole to her status and kinship relationships. A woman who cannot and does notproduce children is of no use to her husband and he will either leave her or takeanother woman (Fajardo, 2006). She cannot use contraceptives without herhusband’s consent and her movements in general are limited by what herhusband will allow her to do. Gender equality among the Wixárika is a subjectthat few have researched, it is an issue that is delicate to approach with men orwomen. Pacheco de Ladrón and Schaefer (Pacheco de Ladrón, 2002, Pacheco deLadrón, 1999, Schaefer, 2001) , who have written the only ethnographies aboutHuichol women both did so without discussing in any depth the question ofgender equality. In her short text entitled ‘Sexuality and maternity amongWixárika women of Nayarit’ (p37) Pacheco de Ladrón describes how;
‘TheWixárika costumbre does not assign (them) rights asindividuals (…) within the indigenous costumbre women take theirrights from their role as biological reproducers from where theyparticipate in public and community spheres in their role asdaughter, sister, wife and mother [of a man]’.The Huichol are also one of the few ethnic groups in Mexico where polygamy isendorsed and accepted, even respected, on a community level. Although it ismore common these days for men to simply abandon their first wife, thetradition of taking and keeping a second or subsequent wife has by no meansbeen abandoned. Wife suicide, that Lira (pers com 2010) refers to as the‘ultimate revenge’, is a growing phenomena in the Sierra and more worrying forits frequency among young women. The younger sister of my research assistant,desperate that her husband had taken a second woman, hung herself inNovember 2010, leaving an 18 month old child and Lira recounted to menumerous similar cases that occurred during her five years of field work.
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Gender inequality referred to by Farmer as an ‘axis’ of structural violence isembodied and expressed as symbolic violence. Bourdieu talks of the ‘dominatedhabitus’ which he describes as a ‘somatised social relationship, a social lawconvened into an embodied law and not the kind [of law] that can be suspendedwith an effort of will, founded on a liberatory awakening of consciousness’.Gender violence forms part of Bourdieu’s habitus and ‘The effect anddispositions of its efficacy are durably and deeply embedded in the body in theform of dispositions. This is seen , in particular,  in the case of relations ofkinship and all relations built on that model’ (Bourdieu, 2004, p341).  The ideathat expressions of a ‘dominated habitus’ are transmitted through kinshiprelationships is also suggested by Goffman in relation to the linked concept ofstigma. In his essay on stigma, that he refers to as ‘undesired differentness’Goffman describes the ‘tribal stigma of race, nation and religion, these beingstigma that can be transmitted through lineages and equally contaminate allmembers of a family’(Goffman, 1968, p4 ).
As I discussed in the previous chapter, symbolic violence is exercised onlythrough an act of knowledge and practical recognition that takes place belowthe level of consciousness and will. Essentially this gender inequality whichforms part of the Huichol costumbre is embodied, and no-where is thisembodiment more evident than in the bodily functions that relate toreproduction. For, as Pacheco suggests, women belong to men and their reasonfor existence is biological reproduction. From a young age Huichol women knowthat this is their reason for existence and they embody the social role to which itis attached.
6.7 When things go wrong: infant death, miscarriage and congenital
malformationsIn his study of reproductive health in the Sierra Morales Rodriguez foundthat 73% of women gave birth at home or in the home of a family member andonly 18% of births were attended by a health professional while Pacheco de
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Ladrón reports that 35% of women she interviewed gave birth alone, 34% witha family member, 21% with a mara’akame and only 10% with a healthprofessional (Morales Rodríguez, 2004, Pacheco de Ladrón, 2002). Althoughyounger women from the sierra towns increasingly choose to give birth in theHospitals of Huejuquilla and Fresnillo, the nearest city, there seems to be little‘need’. Morales Rodrigues estimated that only 1.4% of births were by caesareansection while Carmen told me that they were ‘extremely rare’. In ten years shehad only sent two women to Huejuquilla for a c-section, a rate of less than 1%.Like the anecdotal evidence on birth weight and the description of mara’akameFelipe delivering a transverse baby this data on caesarean sections appears tofly in the face of medical evidence which has established population means andsurvival rates for such events. Medically speaking it would be impossible for awoman to deliver a transverse baby vaginally unless the baby was physicallyturned.  The WHO has recommended that ‘Both very low and very high rates ofcaesarean section can be dangerous’ and they suggest that ‘a lower limit of 5%is reasonable for caesareans performed for both maternal and foetal reasons’(World Health Organization, 2009, Leigh et al., 2008). It has been estimated thataround 14% of newborns are of low birth weight, below 2,500g at birth (Blanc,2005), at odds with Carmen’s suggestion that this was an ‘average’ figure forbirth weight in the Sierra.
Although these descriptions of Huichol pregnancy and birthing practices appearto contradict established medical evidence and recommendations they arereflected in high rates of infant and maternal mortality and frequentmiscarriages.  Accurate data on these events is equally difficult to obtain but, asI mention in Chapter 3, infant mortality in the Sierra Madre is among the highestin Mexico. It is probably also an underestimation of the local IMR since manybabies are born and die in the barrancas without appearing in vital registrationof any kind. The situation is repeated for maternal mortality.
Almost all of the women I interviewed had lost at least one child in infancy andmany had lost several.  Cirilo and his wife Esperanza lost eight children between
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them, including the baby that was born to Esperanza’s sister, who was alsoCirilo’s first wife. They described to me how these children ‘left them’:
E: Only one died at the beginning
C: Well, I don’t remember well but with the first woman [Esperanza’s
sister] we buried one up there. Before there were no grave yards  so we
buried them anywhere and this one we buried it where the house now
stands, didn’t we?
E: Don’t you remember [to Cirilio] that you told me we buried it up
there, when you were invited to play at the burial of K+wima’s son?
C; No, no, that wasn’t the one we buried up there…
J: And that baby, how did he die?
C: Well, he just got an illness.
J: How old was he?
C: About one. I don’t know what type of illness it was, well he just got ill
and died…he just lost all his strength and died, but I don’t know what
the illness was.  And now, with her [Esperanza] how were the deaths…
E: Well some very small and some like the baby he [referring to their
son Benjamin who sits in a ki opposite] was carrying a while ago and
some about six or seven days old, really small…
J: And why do you think this happened?
E: Well, who knows why it happened to me. And also, they didn’t get me
medicine to treat me, well in those days there wasn’t any and this man
also didn’t take me to Huejuquilla.
Who knows why this happened but after that my mother spoke to the
mara’akame. That was when we started to be treated by the
mara’akame and who knows what he did but thanks to the words of
my mother the mara’akame treated us and no more children died.
J: So, all the first children died, and then [after you had seen the
mara’akame] they lived?
C: Well, she had the babies then a month later they died.
J: But they were all born ok?
C: They were born ok.
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C. And who knows what happened… but afterwards my mother-in law
said that she [his wife] had to make a xukuri and I had to make some
arrows…we took the offerings [to San Blas] three times in Easter week.
And that is why today they are alive. After we had done that I saw
another mara’akame and he told me I owed the virgin, so I had to do
four fiestas, I am still missing one to be at peace.  It’s not easy to ask for
life, somehow you have to pay for it, and that’s what happened to me,
the gods made me pay and today I still owe a fiesta for the family that I
have. But thanks to that, the death of my children was ended, because
before that they were all dying. But who knows, the children that are
here, Benjamin’s children …
E: One died, the one that was born after Domingo, then no more died.
And none have died with his other wife either…that one when she is
pregnant she lies down on the bed and gets ill, that’s what happens to
his second wife.Cirilo and Esperanza now have more than fifty grandchildren. They talked oftheir children dying more than twenty years ago, when there was no clinic innearby Pueblo Nuevo. Curiously, Esperanza saw the babies’ deaths as an illnessthat had befallen her, ‘they didn’t get me medicines to treat me’ she told us. Sucha logic coincides with the idea proposed in chapter 5,  that this particular formof medical syncretism sees the application of the traditional explanatory modelto western medicine: within Wixárika ethnomedicine the cause of infant deathwill always lie in some transgression of a parent or ancestor and not in a failureof the infant itself. More than two decades later they still owed the gods forhaving given them ‘life’ in the form of their children, a debt that will be passedonto their children or grandchildren if they fail to fulfil it before they die.
Also in Pochotita, Lola who has very recently given birth and her husbandLeonardo,  talked of the three children who left them. Lola is now 32, She hashad eight children and five survive, all were born in their rancho in Pochotita:
Ll: I have had eight children but one couldn’t be born and it took about
five days.
Le: Day and night [the labour lasted]. With the pains she lasted all
night then in the morning it was born then it died two or three hours
later. It was born with marks from mistreatment, with wounds; I think
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because of the time that it spent inside. They [the mara’akate] did
position the baby so that it would come out well but it couldn’t, until
afterwards, after five days. It was the first one to be born and the next
one was born without problems, the rest were born alright, only three
died from illness, two were born then died from illness.
J: And how did they die?
Le: The oldest one was nearly two, he could almost speak and the third
one was small, about three months old and no more have died up to
now.
J: And was this a long time ago?
Le: This was about ten years ago. The first one died in 1996 when Lola
was 16, now she is 32.
J: Do you know why they died?
LL: I don’t know, suddenly they died, like with a heart attack, they got
fever, vomited and diarrhoea, that’s how they died.
J: And did you take them to be treated with anyone?
Ll: We took them to see the mara’akame, the two year old, but he
couldn’t be saved.
Le: The mara’akame said it was because of the plant, Kieri, and that
illness is very characteristic because the skin goes white and well no
one knows about this illness. That’s what they say. And they both died
the same way.
Le: They said it was because of a debt with the gods and also the illness
is very strong, the mara’akame couldn’t [fight it]. But we didn’t go to
the clinic.
J: What did the mara’akame tell you?
Ll: That it was because of the plant, Kieri and because we have not
fulfilled , and we haven’t done a fiesta, we just said we were going to do
the fiesta, you know what the costumbre Huichol is like…if you owe to
the gods anyone can get ill but if you continue to fulfil then nothing
will happen.Several informants described their children dying from Huichol illnesses, manyof which were probably some form of malnutrition possibly exacerbated byinfection. As I have already explained the Huichol have many names for
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nutrition related illnesses and these, along with scorpion stings, have been themain causes of child death in the Sierra for many decades. In his detailedanalysis of Huichol illnesses  Casillas Romo describes fourteen ‘illnesses of thedigestive tract’ and eight ‘nutritional disorders’ (Casillas Romo, 2000), amongthese are teparixiya which Inés’ second child died of. According to the author
teparixiya is when a small hard ball forms in the stomach, leading to diarrhoea,fever and vomiting.  Ik+xiya, maxaxiya and atacuaxiya are all categorised asnutritional illnesses and probably all refer to some stage of malnutrition. Theseare the illness that my informants mentioned most, Maximo explains:
‘The illness of maize is very characteristic, the mara’akame told me
that he [Maximo’s son] had an illness, his body became swollen then
went down and he got a rash. He had this illness for three months then
he died. I took him to the clinic [where] they gave him medicine and
also to the mara’akame, finally no… the illness won. It didn’t work.
Later I found it had been Ik+xiya’.While most of my informants made a clear association between incumplimientoor costumbre and their child’s death, Enrique from Pueblo Nuevo, one of onlythree informants who had not lost a child, said that when a child is ill you  ‘mustgo to the clinic’, in his broken Spanish he explained that his two children wereborn in the clinic:
E: Anyway they [other people] say to you “how are you going to do it if
you have the baby in the clinic?”, They say to us “how are you going to
do it so the baby does well?”  and so you do the, the introduction [by a
doctor] that they give you, if you do it the baby will be safe, only there
are people who don’t do it and there are moments that the baby
disappears, totally, it dies.
J: And, how do you understand this?
E: Well, it’s not your fault if you can’t care for the baby well, because
this is why the doctor gives you [medicines], they ask you, what are you
going to do if the baby is not well when it comes? And, some don’t
believe them, right? Or if you don’t have any money then you can’t care
for the baby well.
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Some women gave medical explanations for their children’s deaths. All ofEstela’s children were born at home in their family rancho near Las Latas ortheir ki near Nueva Colonia and she explains ‘I thought it was hard work to have
a baby in the clinic, that’s why I didn’t have any there, me and my husband we
helped each other so that the baby could be born’.
When Estela’s second baby became ill she took him first to the clinic, then toHuejuquilla and finally to the hospital in Fresnillo where ‘they said he had
pneumonia, (…) there they gave him medicine but he didn’t survive’.  With herfifth child she became ill, ‘a piece of placenta got left inside. The first day I was
fine but on the second day I think it became infected and they had to take me to
Huejuquilla and there they removed the placenta. They gave me medicines and I
took them, to clean the womb’. Estela had to be carried on a stretcher from herrancho to Nueva Colonia then endure the bumpy three hour drive to Huejuquillain severe pain, but she was fortunate.
Enrique lives in Pueblo Nuevo and is with Oportunidades . He told me that hiswife has always been to her appointments and receives good attention at theclinics. When they are pregnant , he said ‘they pull them [pregnant women] in
close’. Earlier in the conversation Enrique had expressed anger at paying 200pesos for a mara’akame to see his pregnant wife only to be told nothing could bedone. Here he referred both to the distrust that other people had in the advicegiven at the clinic and their concern that if you gave birth at the clinic your childwould not do well, perhaps because it had not been blessed by the mara’akame.But his opinion was rare: few of my informants expressed such confidence inthe local clinics and he was alone in his cynicism of mara’akate. Enrique wasvery much of the opinion that the mara’akate did more harm than good,explaining that they were the ones who caused the problems which they thencharged large sums of money to cure. He even suggested it would be easier to‘kill them’. Probably his cynicism lay not in disbelief in their powers tocommunicate with the gods and conduct magic, but in a distrust of theirmotives, seeing these as both economic and evil.
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Olivia’s baby died about eight years ago. She felt pains when she was heavilypregnant and was worried, so she went to see the mara’akame Marcelino,accompanied by her husband Jorge and his mother. Marcelino was not at home,but his wife was.  Olivia explains that the baby died because the umbilical cordwas cut too short. They tied the cord and cut it too close to the knot. It cameundone, they tried to tie it up again and again but couldn’t knot it. There was toomuch blood and it kept slipping undone, until eventually the baby bled to death.Olivia’s mother in law, Felipa blamed inexperience, ‘the women these days are
not prepared’ she tells us.  This is the only description of an infant death inwhich the costumbre was not implicated in any way, at least not in my presence.
None of my informants made any mention of a possible association betweeninfant death and exposure to pesticides. There was a sense that infant death ispart of their lives and in some way linked to faltas al costumbre for which theyor their ancestors were responsible.  There was also a sense that they as parentswere not in the position to save their children, as Maximo said ‘the illness won’and Lola explained that ‘he could not be saved’. Such comments sit comfortablywithin the Huichol explanatory model of illness which places causality withinthe supernatural realm. Lola and Leonardo said that Kieri was responsible forthe death of their child, suggesting the use of witchcraft, while Esperanza andCirilo made more general references to costumbre as a processes of exchangeswhere you needed to ‘ask for life’ and ‘pay for life’. Another element thatemerged from these narratives was the undertone of normality and acceptance,expressions of a culture which has always experienced extremely high rates ofinfant mortality. Scheper Hughes argues that ‘A high expectancy of infant deathis a powerful shaper of maternal thinking…(…)’(Scheper-Hughes, 1992, p340).In her discussion of infant death in Brazilian Favelas, the author discusses howthe normality of child death contributes to a maternal detachment fromchildren, based on the idea that one must not become too emotionally involvedin a child that is likely to die.  Huichol women see their role in life as that ofmother and I did not witness a similar detachment. Neither did I witness the
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death of a Huichol child. The element of normality and acceptance seems to bebetter explained by a combination of the frequency of these events and theirbelief that beyond fulfilling their religious and cultural responsibilities, therewas little that they as parents could do to avoid or prevent the death of theirchildren.
Existing literature suggests that most of these deaths were from nutritionalrelated disorders and an assumption that the majority were preventable wouldbe acceptable from a public health perspective (Crocker Sagastume et al., 2004,Fajardo Santana, 2007). Such a hypothesis is buttressed by references toillnesses such as ikuxiya and maxaxiya, the most severe forms of malnutrition.Most parents talk of taking their sick children to the mara’akame and localclinic, the latter often as a last resort when the illness is well advanced.However, there remains a sense of resignation about these efforts, as if thedeath had already been decided and that this was a fate that they could notavoid. Scheper Hughes also discusses this fatalistic attitude to death, citing ayoung woman who told her ‘…[it] doesn’t matter what you do to prevent it, theywill die anyway…’(Scheper-Hughes, 1992, p369).
A Health Beliefs analysis of this attitude might well conclude that these Huicholparents do not believe in the efficacy of their actions. While this may be the case,such an explanation would clearly be missing the point: for these families thelife and death of their children is really an issue of supernatural proportions.Yet, to describe attitudes to death as  largely culturally determined alsominimises the impact of social context, for the frequency of death is not culturalbut social and structural, as Farmer explains ‘culture does not explain suffering,it may at worst furnish an alibi’ (Farmer, 2005, p49).
Some explained how their children became ill while they worked in in Nayaritand later died, but again, no suggestion was made that this was linked to anyharmful exposure. As I describe in Chapter 1, there are numerous ways in whichexposure before, during and after pregnancy can affect an infant or young child,
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leading to low birthweight , poor reflexes, underdeveloped organs and a rangeof congenital malformations all of which could impact on their growth anddevelopment (Dunn et al., 2003, Reigart, 1995, Garry et al., 2002, Garry, 2004).A study of tobacco working families in Nayarit found indigenous children to bemore affected than adults, with a higher level of cholinesterase depression thantheir parents and a greater rate of depression than the adult workers who alsoapplied the pesticides (Díaz Romo, 2002). A secondary analysis of this samedata found rates of cholinesterase depression of up to 190% among indigenouschild workers (Gamlin et al., 2007). Children are more vulnerable to pesticidesthan their parents because of their smaller body mass and physical proximity tothe ground and because their bodies are still in the early stages of growth anddevelopment (Quang and Woolf, 2000, Woolf, 2002). The children in this studywork and play in contaminated soil and the living conditions are such that theyare continually in contact with contaminated ground and air.  The secondaryanalysis of data from tobacco children also found very high rates of anaemia(93%) among children  and there was discussion of the possibility thatindigenous children are more affected by pesticides because they are alsofrequently malnourished (Gamlin et al., 2007), a reason that was also given forthe high mortality rate during the measles epidemics (Santos et al., 2004,Fajardo Santana, 2007). Although some of my informants described deaths thatoccurred at the beginning of their reproductive lives, in some cases more thantwenty years ago, there were also many who had experienced the death of achild within the last five to ten years.  As I explain in chapter 2, census datacontinues to rank Mezquitic among the municipalities with the very highestrates of infant mortality but epidemiological data about the maternal and childhealth of this population is severely lacking and from a policy perspective, thiswould also be necessary to define any intervention. Knowing how these migrantworkers understand the deaths of their children is clearly important to anystrategy, but this needs to be accompanied by data that tells us the main causesof death and what can be done to prevent them.
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6.7.1 Infertility, miscarriage and congenital malformations.
‘In our costumbre the mara’akate tells us that we suffer with our
pregnancies and birth because of something we have not done for the
gods. Or for example, there are people who are good at killing deer (…).
They told us how many deer they had killed but they never thanked the
gods and that’s why today, we are paying [the gods] the consequences,
I mean, the deer put their horns in our stomachs so the babies are in a
bad position and so that the mother suffers. Or for example,  the tsik+ri
(eye of god) lodges itself in the door of the vagina so that the baby
can’t be born. That’s what the mara’akate tell us’. (Felipa).My informants hold the opinions of mara’akate in high respect and investconsiderable trust in their knowledge and wisdom regarding maternal andreproductive health. In his role as intermediary with the gods a mara’akame cancure infertility and ‘make babies’, but he is also responsible for causing fertilityproblems. Inés described how she had had difficulty becoming pregnant so wentto see a mara’akame who gave her a treatment so that she could becomepregnant. Then she remarked ‘and now I ask myself, well why did I want to
bother, I don’t know why I wanted more children. Or maybe that’s why it became
complicated’, suggesting that the mara’akame may have helped her becomepregnant and at the same time given her a complicated birth.
This ability to give and to take away was suggested by many as they describedhow mara’akate were responsible for both cure and the cause. In the previouschapter I explained how Tutupica was known to be skilled at ‘making babies’. Infact he offered to ‘put’ me a girl child if I stayed in the Sierra long enough. Felipatold us how she had seen this happen ‘by magic’ but she warned, if anythingwent wrong ‘she must go back to the same mara’akame, only he can cure her’.Similarly Enrique talked of how it is mara’akate who made people sterile andonly mara’akate who can cure infertility:
E: You are born sterile. Men, women. And it can’t be cured. Some are
born like that and sometimes the mara’akate do something to your
womb, they twist it and they tighten it, that’s why lots of women are
like that.
J: And do you know how to cure it?
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E: Them, the mara’akate, they can cure it. But it’s very expensive. It’s
cheaper to kill them, but you have to know which one it was. Only the
person who did it to you can cure you, only him.There is a strong belief that mara’akate are in some way involved in makingwomen infertile. Like their ability to cure illness, these are skills they possessonly in their capacity as agent of the gods for it is the kakayuaxixi  who botherthe baby and ‘there are some men who care for their wives, for whatever pain they
take them to the mara’akame, even for fever. They take them to the mara’akame
so that he can move the kakayauxixi to one side’ (Felipa).
Like infertility, miscarriage is generally thought of as ‘a bad thing that they do toyou’. There is no mention of any other possible cause for sterility or infertility; itis a problem that is very clearly blamed on witchcraft of some sort.  Infertility isa problem that has been linked to pesticide exposure through damage to thespermatozoa, ovum and embryo, but there was little evidence that it wasaffecting the fertility of my informants. Few had experienced anything morethan temporary infertility and there seemed little reason for asking a woman orman who already had several or many children whether they had problemsconceiving.  In contrast, most of the women I interviewed had suffered one ormore miscarriage, another r/mch problem that is linked to pesticides througheither maternal or paternal exposure (de Cock et al., 1994, Nurminen, 1995,Curtis et al., 1999, Wigle et al., 2008). Miscarriage has been associated with pre-conception exposure to pesticides and exposure during the first few weeks ofpregnancy and through the same mechanisms, pesticides have also been linkedto congenital malformations (see discussion of these effects in chapter 1). It wasnot the purpose of this thesis to ascertain whether or not these migrant workershad suffered r/mch problems because of exposure to pesticides but to explorewhether workers were aware of this risk and what they did know about therisks of pesticides and health, thus I asked them what problems they hadexperienced and what they knew about the causes of  these.   On the wholethere was no spontaneous mention among my informants of a possible linkbetween pesticides and r/mch problems. After prompting some did query this,
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for example Elvia suggested ‘maybe this is why he (her son) died’. Rosa, like hercousin Felipa was working in Nayarit when she miscarried and she explained‘when they do bad things to you, you can never have children’. After somediscussion about her experience of miscarriage Rosa referred to the fact thatwhile she was working on the tobacco she knew her baby was suffering becauseshe could ‘feel him move about when the smell was strong’. Although hercomment was sincere, it came at the end of my fieldwork by which time Rosaand most of the inhabitants of Taimarita knew that I was researching pesticides.By this time they had begun to talk about the idea that there was an associationbetween pesticides and reproductive health. Essentially if her ‘work’ wassomehow implicated in her miscarriage, the cause was another.  Like infertility,miscarriage is largely linked to supernatural causes.
Angelina (F31, Taimarita) had a total of seven miscarriages, many well in topregnancy. In fact although she described these as miscarriages several wereactually neonatal deaths. She and her husband Rogaciano (M43, Taimarita)described their reproductive problems in some detail.
A: Yes, I had two abortions, the first children were the ones I aborted at
7-8 months, only they died, the others were born well.
R: After that they were born well because I took her to see a
mara’akame who cured her, they told me she had been bewitched,
that’s why she was aborting.
J: And do you know what was causing the abortions?
R: Well, they had used witchcraft against her, that’s why this problem
was happening.
J: Was that the end of your problems?
A: After that the rest were born well, then after three children I had
another abortion, and after that another, there were five in total, when
I was 2-3 months pregnant. A lot of pure blood come out.
J: And where were you when this happened?
A: Here, (…) they were all born here.
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J: So two died, then three were born alive…
R: And after that there were five abortions.
A: So I went back to the mara’akame so that he could cure me again.
JG: So in total seven have left you?
A: Yes
JG: And were they born alive?
A: I was in pain, for about two days, as if I was in labour, then I
aborted, I felt weak and was left without strength(…).
J: When you felt bad did you see anyone about it, to make you feel
better?
A: I didn’t see anyone, I didn’t go to the clinic but I did see the
mara’akame.
J: And what did he say to you?
A: Well, that I was bad in the head, dizzy.
R: She felt bad when she got her period.
A: Once I went to the clinic and they didn’t give me anything…(…). I
had understood that they did blood transfusions but that wasn’t the
case…(…)…they only checked me out, that was all, nothing else. They
didn’t give me medicine or a drip or anything…(…). They just said I
should drink lots of water and that’s why I haven’t been since.
J: Did you feel better afterwards?
R. She felt better [when she became pregnant], but when the time came
again the same thing happened. Also the illness of Kieri came back
again.
A: When this illness visits a pregnant woman it’s always the same, it
takes the baby and the mother, but I put up with this illness and thank
god I am well today.
R: But I think it is our destiny.None of my informants’ children were born with a visible congenitalmalformations or an internal malformation that was picked up later on, Enriquetold me that ‘we don’t know of these things here’.  On one of the hospital visits I
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made with Inés she told me that her other daughter, who had not accompaniedher to the coast,  had lost two babies. Both had been born with cleft lip andpalate and a third child had been born with a respiratory problem, only able tobreathe through one nostril. She asked me why it might have happened. Thebabies were born in Cajones about five years ago, without any antenatal or post-partum care. They were not taken to the clinic. Like babies who were born anddied in Taimarita during early infancy these children never existed officially:they were born at home and they died at home. The first one was born with onlya cleft palate, ‘they gave him little to eat’,and  he lived about two weeks. Thesecond was born with a cleft lip and he lived about a month.  When I asked Inéswhy she thought they died, she simply said that she didn’t know. She went on totalk about a second daughter who had lost two babies to illness and a third whohad problems becoming pregnant, ‘my [ex] husband drank a lot’ she told me,
‘maybe it was the alcohol’.  Not once did Inés make reference to supernaturalcauses, neither did she mention pesticides, she simply did not know why thiswas happening to her family.
Lucíano and Galindo discussed with me what they thought the causes ofcongenital malformations were, although neither had experienced this in theirfamilies. Lucíano (M34, Santaigo/Pochotita) joked with me that children couldbe born with no feet or a malformed vagina and he suggested that this could becaused by an eclipse. This popular folk explanation, shared by other Mexicanindigenous and mestizo groups, tells that an eclipse  ‘produces illnesses thatparticularly affect pregnant women and their children in gestation ’ (Pinzón andZolla, 1994). Galindo (M56, Santa Catarina) also mentioned the idea thatmalformations could be caused by a lunar eclipse and shared a number ofHuichol explanations for problems relating to reproductive and maternal health.He described the importance of getting things right at the fiestas. Firstly thewood that is laid out on the central fire must be placed in a particular way. If thesticks are crossed in a bad direction they can block the entrance to the vaginawhen a baby is being born, or if the fiestas tamales, (small steamed maize
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bundles) are tied too tightly they can have the same effect. Most importantlythough he told me, ‘don’t let children wander at fiestas…parents should keep their
children close by them’. The last of these ideas refers to the fear that since duringfiestas the mara’akate, kakau’yarixi and teiwarixi are all around, children shouldnever be allowed to wander because you never know what harm could come tothem.
6.8 Conclusions: gender, shame and costumbreIn practical terms, it is virtually impossible to live any better in barrancacommunities like Taimarita and Pochitita. Here there will probably never bebetter or easier access to health care and the only means of earning a living ismigrating for work, which usually means leaving wife and family behind. Overthe past decades these communities have been gradually emptied, fewer andfewer young people remain or return once they have left. So to some extentMichaela’s prophecy that the only solution for women’s health is to ‘get them
out of there’ is a reality. Young couples from Taimarita and Pochotita are askingfor land to build homes uphill in the Agencies of Nueva Colonia and PuebloNuevo, leaving the communities of Taimarita and Pochotita largely inhabited.Those who stay behind have the highest birth rates and mortality risk. Theybegin their reproductive lives extremely young as these are the girls who do notgo to secondary school, do not learn about reproductive health and who getmarried to their young husbands soon after menarche.
When I asked the women and men in communities what they needed in terms ofhealth care for r/mch their responses were mostly quite different to Michaela’s.Some, like Rogaciano and Obaldo simply said they needed medicine, which,  as Idiscussed in the previous chapter is described as a magical solution to all oftheir health problems. Others did not separate women’s issues from generalhealth needs. When I asked Cecilia what women needed for r/mch she said thatthey needed more scorpion antidote, suggesting that perhaps reproductive
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health is not seen as a health problem as such and that other problems continueto dominate wellbeing, particularly in the barranca communities.
Julio from Taimarita and Elvia and Tutupica in Pochotita all mentioned the needfor a road. This,  they said,  is what would most help the women in theircommunities. Pochotita had asked for a road to cut through to them severaltimes and the request had been approved or ‘promised’ but never fulfilled. Sixyears ago the community of Santa Catarina, seat of the traditional government,was connected by road to Pueblo Nuevo and what was a two hour walk is now ahalf hour drive. With the road came a secondary school but there is no transportservice and only a health centre with no qualified doctor.   Maybe one dayPochotita will get its road, but this is virtually inconceivable for Taimarita whichlies at the bottom of a very deep valley.  Several informants mentioned the needfor some form of income generating help. Maybe cows or goats suggested Jorge,or some way of making income Leonardo suggested and knowing that I hadbeen discussing the idea of forming a group of female health promoters somementioned that that this was what they needed, ‘some people who are especially
trained in women’s health’ suggested Estela. Some of these needs correspond toperceived barriers to health care, such as cost and access that I discuss above,but on the whole what my informants felt they needed did not relate directly tobetter health care provision or improved ante natal care as could be expectedfor a group of people with such poor r/mch outcomes. Although there was muchdiscussion of miscarriage and infertility there was no mention of services toaddress these needs. The issue of nutrition was not a concern that was raised bymy informants although it was mentioned by all of the medical doctors I spoketo and singled out as one of the principal determinants of wellbeing amongpregnant women and children. In fact, as I have discussed above, women andtheir husbands were concerned with overeating as opposed to not eatingenough. Malnutrition was not seen as a perceived risk to their health, andalthough there was some mention of needing to take it a bit easy duringpregnancy, agricultural work was not specifically identified as a risk factor. On
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the whole these Huichol migrants hold different ideas about perceivedvulnerabilities, perceived severity and perceived benefit and their beliefs andpractices do not correspond to a western model of prevention and care forr/mch.
The second theoretical perspective that provides explanation for wixárikar/mch beliefs and practices draws on the interpretative tradition in Medicalanthropology.  As I describe in chapters 3 and 4 the Wixárika of the barrancacommunities are deeply immersed in a complex cultural world through whichthey give meaning to and live their lives. Their r/mch are seen through thisspiritual and cultural lens and the same syncretic explanatory model applies.Attitudes to reproduction and pregnancy slot neatly into the wixárikaexplanatory model of health and wellbeing where a healthy pregnancy is theresult of fulfilling costumbre and paying off debts to the gods, this together withtheir own experiences of childbirth, forms part of their authoritative knowledgeabout r/mch. Problems such as miscarriage and infant death are caused bydebts of one sort or another and witchcraft is frequently used against women.As Kleinman (Kleinman, 1978b), Menéndez (Menéndez, 1994) and othersdescribe, more than systems of meaning, medical explanatory models revolvearound social and cultural relationships and institutions. In his role as culturalintegrator the mara’akame commands adherence to a set of beliefs andpractices that ensure the continuation of a social and cultural system,  givingexplanation and meaning to health and wellbeing. Unlike the medicalexplanations of reproduction the Huichol understanding  of r/mch is seatedwithin a specific cultural gender identity, the role that women occupy asproviders of life and the social and cultural reasons for childbirth. WhileHuichol women undoubtedly know the ‘facts of life’, they ultimately believe thatit is the kakau’ yarixi who are responsible for their reproductive wellbeing.
Finally, structural violence also helps explain and understand Huichol beliefsand practices regarding r/mch. Pacheco de Ladrón(Pacheco de Ladrón, 2002)tells us that for Huichol women, reproduction is their purpose in life, they were
247
put in the world to reproduce. Carmen  also said that she felt somehow evenyoung girls were prepared for childbirth and giving birth alone because this isthe moment they have been waiting for all their life. Both primary andsecondary education in the Sierra are substandard; as I describe in chapter 3  ,Sierra children are taught by secondary school graduates who are not requiredto obtain the national teacher training qualifications expected in urban stateprimary schools. Secondary education is television based. Neither school givesyoung Huichol women, or men, the formation they need to improve their livesand health in the sierra. The benefits of Oportunidades do not reach thebarranca communities and the families that live there are by all objectivemeasures surviving in extreme economic poverty. Like good education, socialsupport is only available to the extent that they are prepared to abandon theirtraditional lifestyle and language. The standards of healthcare and services thatare available to them are not the same standards that are available to a mestizopopulation. Carmen described to me how, since electricity arrived in NuevaColonia, (in 2010, part way through my fieldwork) she was having to ask for a‘contribution’ of $10 pesos from each woman so that she could pay theelectricity bill ‘Otherwise how will I pay the bill?’ she asked, while Don Toñoexplains that when piped water was brought to Pueblo each communitymember was asked to dig ten metres of piping since there were no governmentfunds allocated for this task.  Felipa told me how the only time a helicopterlanded in Taimarita was to collect a political candidate with diarrhoea. Theseare situations that would be inconceivable in a mestizo community. In short,Huichol lives, infants and lifestyle are of little value to the Mexican state.Government neglect and discrimination underlie the substandard services andinappropriate policies, driven by an ideology of capitalism that places aneconomic value on everything.  To this we must add the layer of everyday formsof violence that women experience, which generate in them feelings of shameand humiliation, reasons why they choose to give birth on a plantation ratherthan in a hospital or clinic.
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Chapter 7 ‘What can you do? We have to work!’
Tobacco production, pesticides and experience.
Angélica is feeding Itza, her six month old baby daughter. Itza ischubby, covered in insect bites, mucus and dirt. Her sister Leocadia, incomparison is skinny and pregnant, with a bump that is small for her six monthsof pregnancy. ‘Where do you sleep?’ I ask them.
‘Here’s the hotel’ jokes Angélica, in reference to the tarpaulin that hangs abovethe mountain of tobacco leaves beside them. ‘Here nobody is comfortable, the
kids get up and wander about, they pick things up and eat them’ commentsLeocadia’s husband, Lucíano. ‘They pick up a stone and suck it, they have
chemicals in them, dirty stuff they use here, gives you diarrhoea, your mouth feels
dry, I want to drink water but I don’t as I worry it might cause me more harm, my
head aches’. ‘All the soil is poisoned here’ adds his wife:
‘Last year a smell reached me in the afternoons when I went out to
pick, I felt dizzy, I vomited blood. A while ago I felt bad so I went to the
clinic… they gave me a drip, they gave me medicine, these chemicals do
us harm, give you a headache…you are out working and can give it to
your baby, even make your baby ill. That’s why it’s born poorly,
sleepy…, sometimes the kids get headaches when they are picking and
carrying tobacco’.Baby Itza, now sat on the ground, continues to eat handfuls of dirt, the same soilLucíano has been telling us is been contaminated.  I ask if they know of childrenwho have been born with malformations and whether they know what thecause of this might be.  Leocadia responds, ‘a baby [can be] … born without feet
or legs, with these it can only walk a little…’. Lucíano joins in, and the two laughas he says ‘yes, some are born without a vagina…it’s because of the eclipse’.
Lucíano finishes the conversation comparing life here and in the Sierra,
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‘Here we are at risk… there in the Sierra everything is good, you pick
up this and that and the only thing you get is cold. Here you have to
buy water and this and that and you have to rent the land. There
everything is nice and the land is good, but I can’t go, the kids are
studying and I still can’t go.I say goodbye telling Leocadia to take care of herself and she replies ‘What can
you do? We have to work!’.
The discussion with Leocadia and Lucíano neatly summarizes the main findingsof this research in terms of the attitudes and understanding, knowledge andbeliefs, practices and behaviour of Huichol migrants regarding the effects ofpesticides on their reproductive systems and general health.  This family isaware of the existence of pesticides in their working and living environment,they know that they and their children can be affected by them and on occasionsthey experience sickness as a result of exposure. They have some notion thatthese pesticides could also affect an unborn baby although they are not clearhow this could happen. However this has no real impact on their behaviour.Since they suspect that I am researching the issue of pesticides from a healthperspective they are keen to demonstrate knowledge and awareness of theproblems that these agrochemicals can cause, yet their understanding of healthand wellbeing is mediated through their costumbre, and their practices aredictated by their basic needs of food and shelter.
This principal focus of this chapter is to discuss my findings on theunderstandings, knowledge and beliefs, practices and behaviour of Huicholmigrants regarding pesticides and their health. In the first section (7.1), I willsummarise what workers and employers told me about tobacco production,contractual relationships between the tobacco companies, patrónes andworkers and the living situation of tobacco pickers. In section (7.2), I willdescribe the use of pesticides, how they are applied and what employers knowabout their risks and in the third section (7.3) I will describe the knowledge andbeliefs of Huichol workers about pesticides.
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7.1 Tobacco production in Tet+ataDon Maximiliano explained to me how good tobacco is produced; soilpreparation, sowing, the different applications of fertilisers and then pesticidesthat need to be applied. ‘A good leaf should be soft with these small these small
brown spots on’ and he explains how these are threaded and hung up to dry,making sure the air can circulate between the leaves.  A good patrón whoensures that the tobacco is planted on time, harvested on time and uses theright fertilisers can make as much as 30,000 pesos (£1,500) per hectare.
‘We hardly use agrochemicals’ he tells me. There are a number of naturalalternatives. Some use bees to chase off the white fly, plant maize around the
tabacal (tobacco field) to attract the insects (maize is favoured over tobacco)and by taking care to ensure the plant does not get too wet they can avoid thefatal blue mould.  ‘Of course though, if a plague comes in we have to use
pesticides’, he adds:
Maximiliano talked at length about how poorly paid tobacco is and the ex-unionleader, Federico Langarica, who facilitated many of my contacts with farmersjokes ‘My cousin asked me the other day what I thought he should plant. I told him
if you want something that you have to work really hard on and which pays very
badly, grow tobacco.’
So why do people still grow tobacco? They explained to me that because thetobacco companies pay money up front it is often the only crop a poor farmercan afford to produce. The company supplies the seeds and gives the farmer aproduction regime, including instructions for use of fertilisers and pesticidesand they set a price per sarta to pay the workers. These expenses usually leavethe farmer out of pocket. He must also cover any extra costs such as paying theworker over or above the sarta price offered by the tobacco company. In 2010the set price per sarta was 9 pesos but farmers paid their workers 10 or 11,pesos as well as the additional costs of pesticides used to deal with unexpected
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plagues. Federico explained how the companies use coercive strategies toensure farmers continue to produce tobacco at such a low profit margin. Theseinclude favouring certain farmers with special benefits and additional financialsupport, then publicly awarding them prizes for their hard work, in an attemptto demonstrate that it really is possible to make good money from tobacco. Inreality he explained, these farmers barely break even from their crop. Inaddition to the financial advance, farmers in Nayarit continue to producetobacco because the companies pay social security contributions for theiremployees, the farmers, so that when they retire they will receive a smallpension. For this reason alone, many older farmers like Maximiliano continue togrow tobacco, although they could make considerably more profit from beansor vegetables.
Fifteen years ago pickers were also insured for the period they worked, givingthem the right to use Social Security clinics and hospitals, but this all came to anend in 2004 when the PAN government introduced  Seguro Popular. In theorythis scheme provides the same service as the IMSS (Mexican Institute of SocialSecurity). In practice it offers exactly the same sub-standard health provisionthat was always available through ministry of health hospitals.
Like many Nayarit tobacco farmers Maximiliano travels to Virginia on a workingvisa when he has harvested and sold his crop. There the sarta is paid at about2.5 dollars and the tonne is bought at 2, 3 or 4 times what they are willing to payMexican workers.  Like other farmers and locals his migrant income is hislifeline and for six months of the year the ejidos around Santiago are emptied. Inhis ethnography of tobacco labour in North Carolina, Benson describes asituation not dissimilar to that lived in Santiago, fingers caked in ‘gooey bits oftobacco’, a diet of ‘beans, eggs, tortillas and pickled chili peppers’ but moststrikingly, ‘interlocking forms of subordination and marginalisation’. Theirmeagre paycheck becomes ‘a synecdoche, an illuminative fragment of the meanface of depravity and structural violence’ (Benson, 2008).
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Producing tobacco in Nayarit is only possible because indigenous people arewilling to work for so little and in such poor conditions, explains Federico. Askilled worker can thread up to 40 sartas in a day and when the whole familyworks they manage far more.  As I explained in chapter 3, these migrantworkers live virtually cost-free but in precarious conditions. Sugar cane cuttersand tomato pickers based in other parts of the state, largely indigenousmigrants from the southern states of Oaxaca and Guerrero, live in hostel typeaccommodation for which they pay a minimal rent. Although these concreterooms are generally poorly lit and insalubrious, at very least they offer shelterand workers have access to a kitchen or canteen, running water andwashrooms. In contrast, tobacco migrants sleep in the open air of tobaccoplantations with no cooking or washing facilities, which is  the reason that theyare particularly vulnerable to the chemicals that are used on these fields. Theseare the conditions that put tobacco workers particularly in harms’ way.
7.1.1 Pesticide use in tobacco productionI asked several farmers what instructions they were given by tobaccocompanies regarding the use of agrochemicals and how these are applied.Victor Chaparro has been planting tobacco for more than twenty years inBotadero and he explains;
‘Yes, they tell us everything, like when the tobacco is so tall and the
plant starts to go yellow then they give us a liquid called Atara, we
have to apply this one plant by plant or inject it into the soil, they tell
us all this…(…). They give us overalls, although this company PTN
Pacificio doesn’t give them any more. But when it was British American
they gave us the overall, but here we don’t have to use it, with the heat
we can’t bear it, that’s why we don’t use them. I’ve got one at home.
They also gave us one for our workers and I gave it to them but they
don’t like them…they are embarassed, that’s why they don’t use them
and they say to me ‘why would we want them’?There are small differences in the practices of each company. Efrian who hasseveral fields near the canal in La Presa is contracted to Phillip Morris-BritishAmerican Tobacco and he explains;
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‘Well, they specify that when you apply them, because they are strong
products they give you special equipment, suits, goggles and when you
are applying them [they specify that you] have as little contact with
the product as possible, not drink water or anything. Because we know
it is toxic and they give us talks about this, how to apply it and all that.
…Every year they give us the same chemicals.’Ignacio Arrangue lives and farms in the ejido of Amapa where the majority ofmy informants were working. He mentioned a series of natural insecticides hehad been using, including fermented garlic and a leaf he referred to as Nim.Ignacio spent considerable time explaining to me how for some time he hadbeen using alternatives because they were more economical and equallyeffective. Like the other farmers, he admitted that once or twice a year therewas no option but to use one of the heavy organophosphate (OP) pesticides.Ignacio specifically mentioned Acrobat, a fungicide. There was also somemention of stronger pesticides such as Lannate LV, a ‘highly toxic’ OP pesticidethat is used to attack seasonal plagues , rather than as standard and the‘moderately toxic’ Orthene and Vydate, also both OPs and cholinesteraseinhibitors. Both Efrian and Chaparro explained that nowadays the chemicalsthey use are less toxic than they were some years ago and they both describedcases of themselves or their family experiencing intoxication. It seems thatprotective clothing is not used by anyone even if it is given out for free.
The local airstrip is owned by Polo, who is now Presidente Municipal of SantiagoIxcuintla. Fumigaciones Polo is the only provider of aerial spraying throughoutthe region and his political campaign used a small plane as its logo. This wasdistributed as a car sticker and could be seen all over Santiago during the 2011picking season. The day we visited the airstrip and ‘port’ a producer arrivedwith a truck full of fungicide which he began to mix. None of the mixers woreany protective clothing and a very strong smell of pesticides hung in the air.
Most agrochemicals are used in the early stages of growing, so on the whole thepatrónes themselves, sometimes, with the help of one or two full time workers,apply them.  Julio from Taimarita commented that he was employed for some
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time at a daily rate by a man in Botadero. During this time, in December, heapplied pesticides using a mochila (backpack) pump spray and described to mehow his hand would go numb from the chemicals as they leaked around thespraying nozzle. Although most spraying is done before picking season sprayerssuch as Julio, using plastic backpack tanks can be seen throughout the harvestseason. Although most tobacco is planted in November or December somefarmers stagger production planting as late as February for a May harvest, sothere is always a field somewhere with tobacco in its early stages of growth.Furthermore, tobacco only makes up a proportion of crops in Santiago.  Polowas always busy spraying a field and the drift from aerial spraying reachedtobacco pickers. Rogelio (M33, Taimarita) explained how he had managed tophotograph the plane with his disposable camera:  ‘the plane did circles
overhead really low and it even dropped some liquid on me’. Enrique alsomanaged to photograph a pesticide plane overhead.  The employers I spoke toexplained how they always told their workers when they were going to spray togive them time to move their belongings. Aerial spraying is an everydayoccurrence in Santiago and the surrounding ejidos and while farmers wouldadvise their own workers when they were about to fumigate, workers inneighbouring fields would often not know it was going to happen.
I asked Angélica  how she knew that pesticides had been used on nearby fields.She replied:
‘Well because we see them! Sometimes we see it when they are
planting, first they use fertiliser for plants, apparently, and then after
that pure liquids they use, when the farmers begin to plant and that’s
it, we see them. Sometimes when they get us to pick tobacco that is
when we see them using the liquid. Straight away you start to smell it
and then you get a headache and nausea, all that’.Lucía (F39, Taimarita) had a similar story, suggesting that despite what thepatrónes told me, little attention was given to informing workers whenpesticides will be used:
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‘The farmers don’t tell us anything, they don’t even tell us to take care.
What’s more, sometimes when we are working the planes fly overhead
to spray the medicine (pesticides). Sometimes they tell us to put our
stuff away, because they are going to spray, but sometimes they don’t’.There are good patrónes and there are bad patrónes, Federico tells me. Thesedays there are more and more farmers with large extensions of land. These newpatrónes care less for the wellbeing of their workers and more about their profitmargin. During the course of my research I learned of cases where workers hadnot been paid, or not been given water.  Many of the older workers complainedthat the relationships with some patrónes was not like is used to be. At the endof the season leaves are small and fiddly to pick and thread, consequentially ittakes more time to produce one sarta. To ensure they finish the pick somepatrónes withhold payment until the entire field is cleaned, forcing workers toput in many hours for little pay during the hottest days of the year. This newculture of employee-worker relationships is becoming more common as adifferent and younger type of farmer with larger extensions of land is replacingthe traditional ejidatario. In spite of these changes, some improvements werealso noted. Some workers described how the situation had improved sinceguidance and regulations about disposal of containers and provision of waterwere brought in. Obaldo discussed this:
J.  So the patrónes didn’t [previously] say anything to you?
O. No, the patrónes just dumped [empty] containers wherever they
wanted and someone used them to take water to work. Now they don’t
just dump them, they have to take them.
J. Does the use of pesticides bother you?
O. Well now they have meetings on the coast, they have a commissioner
and he talks to the patrónes, he tells them they have to help with
water, food and not to leave us to sleep in places where these chemicals
are stored. And he tells them to give us treatments when we are ill. It is
getting a bit better although in some places its still the same.The patrónes I spoke to could all tell me something about the risks of pesticidesalthough mostly their knowledge was limited to the short term effects of
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exposure. Efrain, who had personally experienced poisoning, told me about thisin the context of what he knew about the harmful effects of pesticides:
E: … about 12 or 15 years ago I used some on tobacco, like the one I
have now, about the same age, already big, there was this spring
caterpillar that has horns and they gave us Lannate in liquid and I
used it on about a hectare of tobacco. I came home, ate and vomited. I
felt everything was spinning. This is the only time I think it has done
me any harm, I have used it used it other times and I sometimes feel
nauseous and sick and so yes, I am aware that it is harmful.
J: Do you think they could be harmful to the workers? For example the
Huichols who come to pick tobacco, now, do you think they are at risk?
E: No, no, now there is no risk, because we are aware that after 72
hours it doesn’t work anymore.
J: And do you think it leaves residue on the plant?
E: I think it does leave some, that’s why they are using the bees, well I
see them when they hand over the tobacco,  it does have residues of the
liquid that we use.
J: I would like to know if you think there are particular risks for
women, in particular pregnant women.
E: No. Women have even given birth with me [on his plantations], there
in the field, two women, and I, sometimes when I saw it I didn’t believe
it…Ramon explained to me that the tobacco companies gave them talks about therisks and effects of pesticide use. When I asked him what sort of informationthey were given, he replied:
R: Well there were many chemicals that were very strong and really
battered the insects…(…)
J: Did they tell you about the health risks of using these?
R: Ah, yes, when they are not used carefully there could be poisonings, I
never got ill, one of my boys did when I let him use them, well he threw
the stuff on and he got ill and that was it, and well, we didn’t let the
indigenous workers do this.
J: But what did you learn about the health effects?
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R: Well, my son got ill, just a bit, and there were no bad consequences
but there are people who get ill.  They get over it and were given some
remedy at home or in the Seguro [hospital], that’s how they controlled
it.
J: Do you think they can have medium or long term effects?
R: Not [to] me, but maybe to other people. When it affects people, they
vomit
J: And do you think they still affect people when they are on the plant
(…) on the leaf?
R: Well, it has been said that they remain on the leaf, but the bad thing
is that we haven’t studied chemistry and so we don’t know.
(…)
J: And did you ever learn anything about women’s health?
R: From what I remember, no.  It’s that these indigenous woman are
really strong! No, even pregnant women come to pick tobacco and they
don’t care about the risks ...how many times were pregnant women
picking and then suddenly they said to me that she was in a bad way,
she’s about to have a baby…In his study of tobacco farmers in South Carolina Benson notes how, ‘manyworkers take pride in being reasonable and responsible employers’. Like theseSantiago patrónes, the author describes how farmers commonly say thatseasonal workers are part of the family having employed the same people forseveral consecutive years (Benson, 2008, p589). This complex workingrelationships is characterised by a superficial concern for the wellbeing ofworkers that disguises a deep belief in racial superiority. Benson employs theterm faciality to refer to the ‘face’ of inferiority that is given to migrant workersand which becomes the justification for forms of everyday violence. Farmers inboth Santiago and South Carolina allow their employees to live and work inconditions that would be completely unacceptable for themselves of theirfamily. Linking back to structural violence, Benson writes  ‘Good feelings andworking relationships are not easily disentangled from the paternalism that hasbeen a core part of white identity on southern farms and helped justify racial
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domination and socioeconomic inequities’. As I described in the previouschapter, many Huichol have given birth on the tobacco plantations, a situationpatrónes nonchalantly justify through, among other things, reference to adifferent set of cultural practices  ‘that’s how they like it’; to physical resilience‘these indigenous women …they are very strong and resistant’ and a particular setof gender relations ‘there are husbands who don’t let their wives be seen by a
doctor’ .  Thus their view that ‘They [Huichol women] don’t care about the risks’,is a position that is sustained by the specific  ‘faciality’ that patrónes have giventheir employees, one which, like the racial stereoptypes of Mexicans in SouthernUSA facilitates  and justifies these everyday forms of violence.  This faciality  isessentially what Goffman refers to as a ‘stigma theory’, a ‘ideology to explaininferiority ….rationalizing an animosity based on other differences’ (Goffman,1968, p5 ).  The irony here of course is that the Mexican workers  to whomBenson refers are the selfsame people who back home in Santiago employHuichol Indians to work on their farms.
7.2 Pesticide use in the sierraThe Huichol workers who I interviewed were considerably more at riskto pesticides in their employment as migrant workers than they were at home.Nevertheless, some did use pesticides in their home communities and on theirmilpa. Some informants explained to me how these days travelling salespeoplefrom the hardware stores of Huejuquilla and Valparaiso  brought these productsto the Sierra where they sold them the day Oportunidades is paid. Until 2009the use of pesticides was prohibited in the governorship of Santa Catarina.Ironically the ban was lifted just as I began my fieldwork. Obaldo and his wifeMarta (F68, Taimarita) talked to me about this on their rancho in Taimarita:
O: We didn’t use them until last year, because we weren’t allowed. But
then we found out the ban had been lifted and now we use them.
J: So, before they were banned?
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O: Yes. But since the people up there never stopped using them, so we
started. We should all be able to use them, that’s why now it is allowed.Felipa, also from Taimarita, confirmed Obaldo’s version of events, telling me:
‘Yes, we use them… we use them because my son is not here. And with
the medicine the milpa grows with fewer weeds. We didn’t use them
before, but when the authorisation was given most people started
using them’.Olivia (F27, Taimarita), Felipa’s daughter-in law who was with us added:
‘The liquids, they use them wherever they want, nobody admits to
using them. Its envy, they don’t want us to use them but people envy
other people’s milpas’.
It was not my intention to investigate whether or not my informants were usingagrochemicals in the Sierra but I observed that most homes had a backpack forspraying crops and inadvertently I received contradicting information fromsome people. When I discussed the issue with Benito, from Pochotita,  he toldme ‘I never used them, but many do because they don’t want to clean their fields
by hand, usually in August or at the end of July, now they use it all over the place, it
drops on their hands and people don’t really think about the risks involved’.
I later interviewed Elvia, Benito’s wife, at their home in Pochotita when Benitowas away working in Fresnillo. Their daughter Esperanza was present on bothoccasions and she in fact presented me to her mother when I arrived at theirSierra home. Elvia was very talkative. When I asked her about whether or notthey used chemicals on their milpa, she told me ‘Sometimes we use them,
sometimes we don’t’. I asked if Benito applied them she replied ‘Yes, last year he
used them, but none of those fertilisers, not the other things she is talking about’.
Similar findings are described by Hunt et al in their analysis of pesticide riskperception among peasant families in Chiapas. The authors refer to severalanomalies in what women had said and what they had observed both in terms
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of chemical storage and domestic use of pesticides (Hunt, 1999).  Theseanomalies may represent an element of courtesy bias, when the respondentsproduced the answers they believed the interviewer wanted to hear (Luaniala,2009). In the case of the Huichol it is possibly also the case that there is noclearcut answer to this question, as Elvia told me ‘sometimes we use them,
sometimes we don’t’. Like the Nayarit farmers, they use them when there is need.
7.3 Huichol workers’ knowledge and beliefs about pesticides riskLike Obaldo, Elvia probably referred to the use of herbicides likeGramoxone, the product most frequently used in the barranca to deal withweeds. In these valley communities they do not need fertilisers and I did nothear of or notice anyone using the very harmful OP insecticides. I generallyasked about plaguicidias  a term which, in contrast to the more specific‘pesticidas’ refers in a wider sense to herbicides, fungicides, insecticides andpesticides. Because of language and translation issues it was not possible to askabout these agrochemicals in isolation nor to discuss these differences. Thisdistinction had been clear with the farmers and patrónes who knew well whatthe difference was and could talk about the specific function of each.  In general,my Huichol informants readily discussed pesticides with reference to their useand application in Nayarit. Those who spend most of the year working asmigrant labourers were more knowledgeable. I was able to interview most ofthe full time migrants in Spanish which in most cases enabled a more fluid andin-depth conversation.  Several informants who were full time migrants recalledthe Huichols and Pesticides campaign of the 1990s and early 2000s which led toa ban on pesticide use in Santa Catarina. Three informants from Nueva Colonia,Jesus (41), Marco Antonio (34) and Federico Valadez (36) discussed this brieflywith me. Federico’s wife, K+paima , appeared as a child on the cover of the
Huichols and Pesticides campaign video holding an empty ‘highly toxic’ pesticidecontainer to her mouth as if she were drinking from the bottle.  When Iexplained that the Huichols and Pesticides study had found a difference in bloodcholinesterase levels before and after exposure they were interested. We
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discussed the use of different types of pesticides, all admitted to using one orother of these in their community. ‘In the Sierra we have to use them’, theyexplained.  Land in the high mesetas of the Sierra is arid and dry; very cold inwinter, with scorching dry sun in the summer. Don Fausto, the Agente fromPueblo Nuevo agreed that pesticides were harmful and thought they could affectthe eyes and skin. He also explained that the soil was very poor and insects atethe roots of their maize so unless they used chemicals the land would simply notproduce enough.
The details my informants shared about their understanding of the effects ofpesticides did not suggest a clear pattern of beliefs, nor did they have a uniformrelation to the illness explanatory model that I described in chapters 3 and 5.What did emerge was that their beliefs and understandings were largelydetermined by the manner in which they gained this knowledge, this being either‘acquired knowledge’, things they have been told by others, or ‘experiencedbased knowledge’, understanding that has been generated through experience.If there is an overriding theme, it is one of uncertainty or of not knowing,sometimes grounded in a disbelief in what others have said because when myinformants spoke about their own experiences, they expressed a good dealmore belief than when they relied on information they had gained from others.Finally, although there was not a clear link between these understanding andthe illness explanatory model, possibly because pesticides are so distant fromtraditional illnesses and ideas about causality, these understandings aremediated through Huichol culture and costumbre, their experience as life of amigrant labourer who sleeps in the open air next to the tobacco plant and his orher basic knowledge of the human body.
7.4 Acquired knowledge, ‘they say that…’Access to information about public and environmental health is extremelylimited for a population like the Huichol. Largely reduced to Oportunidadestalks, posters on display at the clinics and the occasional specific health
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campaign such as the cervical cancer and national vaccination weeks, none ofthese deal with issues such as environmental hazards. Information is written onthe back of pesticide bottles but few migrant workers can read this. Althoughthese containers use what are considered universal symbols, such as the skulland cross bones, as a representation of toxic substances such images do notnecessarily have the same meanings for everyone, particularly not for Mexico’sindigenous people. Like the skeleton, the skull is a common image of Mexicanpopular culture, used artistically and to represent religious-cultural events suchas Day of the Dead, a national religious/cultural holiday.  Salinas and Díaz whodeveloped a workshop for training indigenous workers about the risks ofpesticides describe how ‘users, generally peasant farmers, do not identify themortal risk of synthetic pesticides. …[it is necessary to] emphasize that this icon[the skull and cross bones] can have diverse meanings, including festive andironic like the skeletons painted by Posadas, or in the case of pesticides, itmeans that these are dangerous poisons’. (Salinas Alvarez, 2000, p2)
To support their campaign and training workshops Huicholes y Plaguicidias,carried out an epidemiological study of the effects of pesticide exposure onblood cholinesterase depression, taking a first sample of blood from familieswhile they worked on tobacco plantations and a second sample 18 months laterin the Sierra (Gamlin et al., 2007). This study and the subsequent campaignfocused principally on how pesticides were affecting the health of Huicholmigrant workers.  A series of radio capsules were transmitted via the local INIradio station, La Voz de los Cuatro Pueblos, to spread the message aboutpesticides across the Sierra.  Many informants recalled this campaign,remembered the activist Patricia Diaz or heard the radio transmissions. Obaldo,who tell us that he learned about pesticide harm from ‘people like her’,(referring to me) recalled:
O: They tell us that it is illness and that’s why it was prohibited. That’s
why our bones ache, that’s why it was prohibited, because it causes lots
of illnesses (…). Well before it was common for people to use the bottles
to carry water. They said we shouldn’t drink water from them because
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they contain chemicals. That’s what they said to us on the coast, they
get heart illness, they get thin and can die in an instant.
Totupica: And who told you that?
O: People like her….The campaign also organised workshops in the Sierra,  Maximo recalled theseworkshops  and while he clearly took in some of the information his generalmessage was that it was not understood well or that he did not reallyunderstand what was being said although the sessions were used as leverage tointroduce the community wide ban on pesticide use:
M: Well, I don’t know, before they did workshops, there in the
assemblies they told us that they were harmful but because we don’t
understand, we use them. Like I said, I don’t really know, only when
they gave workshops they said this. They said we could get illnesses
from them, but even so, with those talks, they carry on using them and
when we see that we also use them. I don’t know, maybe that’s why we
are getting ill.
J: Who was giving the workshops?
M: Xaureme25. They gave them in Las Latas and in other places, after
three years they left them. They talked about all of this in the meetings,
so that they didn’t use them anymore. And we did leave them for a
while, but the Wixaritari don’t take any notice… they used them, used
them and used them. Until everyone used them. That’s where we went
to learn about these things. The Wixaritari took in what they said,
that’s why we stopped using them for a while and now they are using
them again. And with the people who have been ill, the doctors told us
it was because of the chemicals. That’s what they said to us in
Guadalajara but it has never happened to me.The radio is an important means of communications, particularly in therancherias. Several informants mentioned hearing messages about pesticides onthe radio, Elvia described hearing on the radio how pesticides cause dizziness,and recalls one particularly notable case:
25 Xauxeme, from the community of Las Latas, is the primary school headteacher in NuevaColonia and a key intermediary between Teiwari NGOs and the community of Santa Catarina.
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J: Can they cause harm to a pregnancy or unborn baby?
E: Yes, I have heard that people get ill from agrochemicals, on the Jesus
Maria radio. Once I heard that they put a baby in a hammock to one
side of where they were going to spray a maize field with pesticides. In
the afternoon, the baby started to cry, it lasted five days then died.
That’s why we don’t let our children near.
Lola and Leonardo mention leaflets, possibly referring to leaflets distributed bythe Huichols and Pesticides NGO,  suggesting the need to use full protectiveequipment:
LL: Yes, leaflets have arrived where it says they are dangerous and
should be avoided, that’s all they say.
J: That you should avoid exposure?
L: Yes, the owner should give you all the [protective] equipment if you
are going to fumigate.
7.4.1 Doubt and uncertainty about what they have been toldSeveral informants could name a series of possible problems but expresseddoubt about them. Two older informants were particularly doubtful about whatthe teiwaris told them regarding agrochemicals. When I ask Felipa what sort ofproblems they can cause, she replies:
F: Well I don’t know, they just say they can make you weak and then we
can’t think or reason well, maybe it can affect us in some other way.
When we go out we eat all these foods treated with chemicals and I say
that since before that we were affected, because teiwaris have always
used agrochemicals and here too, when we eat maize that has been
treated it affects us. That’s what they say but who knows.Cirilo talked about what he had been told but said that since he had never seenany of this happen, he doubted it:
‘Well, in the assembly they tell us that we can’t use herbicide or
fertilizer, that its harmful to us, they tell us that it can cause death. The
symptom is a cough and the products we buy are already damaged and
they can also cause illness, but who knows. I haven’t seen anyone die
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from these chemicals. They also tell us that corn has these chemicals
but… I haven’t known anyone and no one has told me of anyone who
has died from these chemicals and also all of the products that come
from outside [the Sierra] have a lot of chemicals, because the teiwaris
work with them, and now, I don’t know if this is why we are dying’.Others recalled information they had been given by a patrón, although itappeared that not all patrónes said that pesticides were harmful. It seemed theyreceived conflicting information and were not sure what to make of it asAngélica told me:
J: And how have you learned that pesticides are harmful?
A: Well, some good patrónes they tells us that these pesticides are bad,
that they are bad in themselves, the patrónes tell us, well some, others
don’t say anything at all.Inés expressed a similar opinion:
‘Yes, some bosses tell us and some don’t. Sometimes they tell us this,
that we should look after the children, and that’s why the children are
in schools, so they can care for them in the hostel.’
‘Sabe’Not only did many informants appear to doubt the veracity of what they hadheard or what they had been told, many simply did not know what to say. Thislack of understanding was demonstrated in different ways, with perhaps themost common being silence.  Reading this silence was not easy. In some cases itcame across as the inability to articulate words and conversation on this topicand a consequent feeling of pena, while on other occasions and after muchprompting the ‘sabe’ or the silence was complemented with words. Whicheverthe case, I was often uncertain whether the interviewee genuinely did not knowwhat to say to me, or was simply too ashamed to say anything, concerned thattheir poor Spanish or uncertainty would embarrass them.
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Anita, a young female mother of six, one of the women I spent most time withduring the 2010 picking season, was always timid and we met several timesbefore she would so much as raise her head to greet me. On the final occasion, ather request, we prepared a meal together and she spoke about how she wishedshe could do something more interesting with her life.  Anita’s rancho belongsto the Agency of Taimarita but is actually located a very steep two hour walkfrom the main village, in a picturesque but difficult to reach spot. Theprearranged interview took place at the end of the day, after we had worked onthe milpa together and prepared food. Although Anita agreed to the interviewearly in the day, when the time came she was reluctant to answer any questions.Her first response was to tell me that ‘she had already told me this’ when werein Nayarit, recalling the conversations that we had shared. I explained to heragain the purpose of the research and why I wanted to interview her. Althoughshe agreed, she did not consent to an audio recording and many of my questionswere simply met with silences. The conversation was translated by Totupica:
J: In your opinion is there any way that agrochemicals can affect
health?
(silence, the question is repeated in Huichol and Anita simply responds
‘hauki’ )
Totupica: She says she doesn’t know.
J: Have you ever been told anything?
Totupica:  She says that the bosses don’t say anything, actually there
are times when they are eating and they begin to spray. She don’t know
what sort of pesticides they use.
J: Ana, do you know if agrochemicals can affect a pregnant woman or
her baby?
Totupica: She doesn’t know what to tell me because nothing has
happened to her, so she can’t say anything to me. She says babies have
been born in the tobacco and tomatoes and nothing has happened. One
of her brothers was born in the tobacco and nothing happened to him.
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While most of  my informants had some comments to make about theirexperience with pesticides or could recount information they had been told bysomeone else,  when I introduced prompts to ask about the problem ofpesticides and reproductive health this was  regularly met with silence or‘sabe’s.  Anita’s father, Rogaciano and his wife Angelina had talked a great dealabout their very problematic experience with reproduction but towards the endof the interview when we asked whether they thought pesticides might beharmful to an unborn baby they fell silent:
J: Do you know whether there is anything that can harm an unborn
baby? Anything external to the body?
A: I think so but I don’t know.
(long silence)
J: I don’t know what you think, whether you think agrochemicals can
be harmful to unborn babies and the reproductive process. Do you
know of anything that can harm an unborn baby during pregnancy?
(long silence)
J: Do you know whether pesticides can affect health in general in any
way?
R: I don’t know
(…)
A: Before they didn’t use agrochemicals and I had never seen this (the
use of chemicals) and nothing had ever happened to anyone:In this final example the interviewees, sisters  K+paima and Estela knew thetranslator, who in this one case was a primary school teacher from NuevaColonia and felt confident enough to interrupt the interview regularly to ask mequestions. If I asked a question to which they did not know the answer, theyturned the tables and asked me to explain.  So as the interview progressed wetalked about different methods of contraception, informed consent, sterilizationand domestic violence and they asked me to explain how pesticides intervenedwith sperm and egg during the reproductive process.  Following this final
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explanation I asked if they could think of how these pesticides might affect anunborn baby. Although they had listened attentively, this process remainedquite confusing:
J: How do they affect babies? Do you think they can?
K: You mustn’t get close to herbicide because it can cause problems in
the community, in women’s health.
J: What effects do you think it can cause?... (long pause)….
E: …we need people who can inform us about the illnesses that these
agrochemicals can cause.These sisters who live in Nueva Colonia are recipients of Oportunidades.  Likethe other informants I have cited in this section, K+paima and Estela had eithernever been informed about pesticides or had not taken this information in. Oneexplanation for this could be that I am underestimating the influence of theirmedical explanatory model on their understanding of pesticide risk. Such aposition would argue that since the Huichol understand causality and risk assupernatural, they cannot easily see a link between pesticides and health.  Whilethis is plausible, I think the reason for this uncertainty and lack ofunderstanding is more simply a question of not having received information,believed information, or experienced harm. I described above the lack of accessto public health information in the Sierra and how the supposedly universalsymbol of a skull and cross bones does not necessarily mean ‘danger’ or ‘poison’to this population. This is accentuated by the problem of education andlanguage: few of my informants speak fluent Spanish and even fewer are able toread and write. There is also quite simply no official information in the Sierra oron the coast about pesticide risk  so these workers are reliant on informalsources. As I explained in chapter 2, the contract between tobacco  company andfarmer exonerates the former from any responsibility whatsoever for theirtobacco pickers and these multinational corporations provide no informationabout the risks of pesticides to migrant labourers. There is also clearly anelement of distrust in information that these indigenous workers are given. In
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the concluding section of this chapter I will discuss reasons for this disbeliefwithin the context of structural violence:
7.5 Pesticides and reproductive health: experience as understandingThe informants from this study are migrant labourers, many of whomspend their entire year working away from home, returning to the Sierra only toplant their maize and attend essential ceremonies.  Several people I spoke tohad given birth on tobacco plantations. Many others had spent a largeproportion of their lives moving with their young families between agriculturalplantations, giving them ample opportunity to experience for themselves theeffects of exposure to agrochemicals. Some of them described positiveexperiences, while others talked of harm.  In this section I will discuss data onmigrants’ experience of sickness, wellbeing, pregnancies and births on theplantations and how this has shaped their understanding of pesticide harm.
7.5.1 Positive experience of exposure and workFemale informants who had worked while pregnant, mostly spoke ofunproblematic pregnancies and healthy children. Pregnancy and childbirth arenormalized aspects of life among the Huichol. Some expressed concern aboutthe effects of work itself but on the whole these positive outcomes contradictedthe idea that some aspects of work were harmful. Obaldo and Marta had tenchildren, two of whom died of infectious diseases in the Sierra. Marta describedto me how their trips to the coast were intercalated with pregnancies:
J: How many children do you have and how were your pregnancies and
births?
O: I don’t remember...(turning to Marta) how many are alive?
M: Well, if they were here we could count them…but they aren’t. There
are eight alive, they were ten in total, one died from tsipurikiya
(measles) and another from ir+kariya (whooping cough). They took
two of our children, they were about a year and a half old.
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T: So, there were ten in total, including those who died? And were your
pregnancies normal?
M: I got pregnant OK, without any problems.
O: When she was pregnant we went to work on the coast.
M: And I tell the women here, ‘ how can you not go to work if I
worked?’. I didn’t have any problem with my children, they were all
born here, I went to work when I was pregnant and when I came back
to my rancho they were born (…)
T: And none were born on the coast?
M: No, I went pregnant and I came back pregnant and they were born
here.Anita spoke frankly telling us that she simply did not know what effectpesticides might have. She in fact described the positive side of working on theplantations, telling us that ‘in truth I don’t know if it’s good or bad, nothing has
ever happened to me and I have never been to work while pregnant, they work
well and live well there…’ . In contrast, Angélica, a full time migrant who had notlived in the Sierra for more than four years, was more aware of the risks ofexposure to agrochemicals. Four of her five children were born while she wasworking on plantations, the first in Zacatecas and the final three in Nayarit butshe did not identify this as a risk factor for harm during pregnancy:
J: So the four youngest were born during picking season while you were
working in agriculture?
A. Yes.
J: … And what do you think the risks are during pregnancy and for the
unborn baby? I mean, a risk is something that could cause harm or
problems. What do you know about things that could be risks for a
pregnant woman and her baby?
A. Well, they shouldn’t drink, that’s it, if you drink it’s a risk for
pregnancy and also they shouldn’t take pills and they should eat well,
because if you don’t eat well then they say a baby will be born with less
weight, not big enough… they should eat well.
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Angélica’s words reflect information she has received during ante-natal visits,but few other informants received ante-natal care. When I ask her about therisks of pesticides Otilia tells me ‘Well, the baby could be born sick and with bad
health. That’s what they say but who knows if it’s true’. Like Otilia, Cecilia, refersto having heard that pesticides could harm an unborn baby but expresses doubtabout this:
C: Yes, like that [pregnant] I picked tobacco. It’s that some men are
really critical…if I don’t work they get angry.
J: And do you think this can affect an unborn baby?
C. Well yes, it’s what they have told me, but I haven’t seen anyone [ill].
But it is what they say, that you can get ill, but here they are using
them. (Cecilia)
7.5.2 Experience of illnessUnsurprisingly interviewees who talked most about experiencing illness whileworking in contact with pesticides were the families who spent more timeworking away from the Sierra. These were the young men and couples forwhom migrant labouring was their way of life, many of whom spent only shortperiods in the Sierra. Angélica, her sister Leocadia and their two families rarelyreturned to the Sierra while in the case of Jorge and Olivia, he spends most ofthe year travelling between agricultural plantations while she mostly remains inthe Sierra. The tobacco harvest is particularly suited to family migration and thefact that accommodation and work are side by side facilitates childcare whilethe trabajo de ensarte (treading tobacco leaves) that must be done sitting down,is easily managed by children, nursing or pregnant women. Angélica spoke indetail about how pesticides had affected her and her children:
J: Do you think there is any way that working in agriculture, or on the
tobacco can affect your health, your reproductive health or the health
of your children?
A: Well in the tobacco they all use poison, liquids, all that stuff, they say
for the maggots, for the…what are they called? Plagues, those plague
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things. That’s really difficult because it smells bad, it affects you, like
your head aches and all that and sometimes blood comes out of your
nose, that’s it…
J: Do you know anyone who this has happened to?
A: My youngest, it happens to her when she smells it, Estrella.
J: Blood comes out of her nose?
A: When she smells that liquid, well, when they use liquid we have to go
away so that we can’t smell it, when the smell has gone we come back
to the ramada. They also use it on tomatoes, when you are working you
shouldn’t eat tomatoes because they use liquid, I mean, sometimes
that’s why we get ill, something can die because of this and because
they eat these fruits, I mean tomatoes, covered with liquids (…). The
patrón tells us that it’s not true, I just think they lie…(…)At the beginning of this section I cite Jorge talking about how exposure tochemicals affected his mother’s sight, he also talked about how his children hadbecome ill while on the coast, illness that he blamed on their contact withcontaminated soil:
Jorge: But there are also men who, we complain a lot, but since we
can’t speak good Spanish we abandon women and well we are too
embarrassed to ask the patrón to take us to the hospital, so the baby
has to be born this way.
J: And do you think these chemicals affect the baby?
Jorge: Of course, some kids have died after getting ill. The other day
this boy [nods to his 18 month old son, Muvieri] got ill soon after we
arrived, it came from over there and he didn’t like it, you know how
they play in the soil, it lasted two days then he got a temperature and I
was telling my wife to take him back this week, if he gets ill it would be
better to take him, but she didn’t want to.Many spoke of these acute and immediate effects of exposure to pesticides andthere were  several references to vomiting, headaches and irritated eyes. Jorgealso talked about goma, the black sticky resin referred to by Benson as ‘gooeybits of tobacco’(Benson, 2008) which coats the leaves and rubs off ontoworker’s hands and clothing and how this irritated the eyes; while his brother
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Julio described an illness incident that lead to vomiting, diarrhoea and a swollenhand. Like Jorge, Julio thought it would be better to return home and look for amara’akame than stay on the coast. He didn’t see a doctor and tells us that hewas eventually cured by a mara’akame, ‘No, I didn’t go to hospital I saw [someone
from] the same race that cures in my rancho, they know you and they do you a
limpia and tell you how you can get well’.
In some cases it is apparent that my informants made an independentassociation between agrochemicals and health outcomes and there weremoments, such as those recalled by Angélica and Elvia, when they describedbeing directly affected by pesticides. Others talked about illness on the coastwith less certainty. Julio and Maximo speculated that pesticides could haveaffected their child’s illness but express a genuine uncertainty about the cause.I did not directly tell any of my informants that I was researching theirunderstanding of pesticides but instead emphasised my interest in women’s andreproductive health, but information spreads like wildfire between the Huicholand word very quickly passed among the tobacco pickers that a tewiari wasasking questions about pesticides and pregnancy. By the time I conducted myin-depth interviews most people had heard that I wanted to know what theycould tell me about pesticides. As I have described above, many did not respondto my question or admitted that they did not know but some were forthcomingand seemed eager to share their knowledge and experiences. I assume therewas an element of predilection in their responses, whereby their knowledgethat I was investigating pesticides influenced their description of illness events.As my fieldwork progressed it also became evident to me that pesticides werenot a serious concern for these workers, even those who spent the entire yearworking in agriculture. Some of them, like Anita, did not seem to notice theirpresence. This apparent nonchalance to pesticides could be a combination oftheir overriding concern for earning a living and their belief that the risks towhich they are potentially exposed while working on the coast are negligiblewhen compared to the threat of harm from non-fulfilment.   I will return to the
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first of these points in the concluding section of this chapter.  In relation to thesecond, one of the very major concerns in the lives of these migrant workers isfulfilling their religious obligations, of which, for many, this trip to the coast ispart.
The question of the extent to which their understanding of pesticide risk isdetermined by their illness explanatory model is omnipresent.  Both employersand migrants mentioned that while working on the coast they continued to relyon mara’akate if they were ill and during pregnancy. In  fact Julio, Jorge andMaximo all talked about the need to return to the Sierra if they or their childrenbecame ill, suggesting that being close to a medical centre or hospital was not akey consideration in their wellbeing.  This may simply reflect their desire to beat home when they feel ill. It could also be the case that at home they are betterable to access all elements of traditional medical care including mara’akame,scared sites, herbal treatments and possibly the deities themselves.
With the exception of Angélica and her extended family who had ostracisedthemselves from their Sierra lives and culture, all of my informants speak atsome point about seeking mara’akate to cure illness. Julio told how he sought ashaman when he became intoxicated with pesticides while Jorge and Maximotalked about seeing a mara’akame when their children became ill. In each casethe discussion occurred within the context of pesticide use and exposure butwithout making a direct association between illness and pesticides. In theselatter cases there was clearly some uncertainty on the part of my informantsabout their child’s illness and they entertained the idea that pesticides mighthave been a causal factor. Like the Azande and their belief in witchcraft, Huicholbelief in the supernatural origins of illness by no means contradicts empiricalknowledge of cause and effect. The fact of their belief in the role of deities andfulfilment in illness prevention and cure does not imply that they cannotunderstand that pesticides can also cause illness. This understanding is ofcourse mediated and limited by their personal, cultural and communalknowledge and education about biological processes and functions. While they
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may have some understanding of the biomedical cause and effect relationship,through personal experience and through what other people have told them,they are concerned with what could be considered their distal cause, thesupernatural. Since this is the real cause, a mara’akame must be sought toprevent another illness event.
7.6 What are pesticides and how do they enter the body?The term ‘medicine’ used by both Felipa and Lucía is a direct translationfrom the Huichol term Uaye, a word that is used to refer to pesticides oragrochemicals of some sort as well as to all types of pharmaceuticals.  Uaye is abroad all-encompassing term that covers any substance, applied or consumed,with the aim of improving the health or wellbeing of any living thing. It canequally be translated as medicine (Alka Selzter, antibiotics, Vick Vapour Rub,CafeAspirina, Anti-Alacrán to name a few of the Uaye well known in the Sierraand barranca) and as pesticides, herbicides, fertilizer or any other agrochemical.In this sense uaye are substances for preventing or curing illness in humans,animals or in plants, suggesting a very different meaning to the negativeconnotations attached to pesticides when these are viewed as toxic chemicals.Although most people used the term uaye when the interview was conducted inHuichol,  some of those whom I interviewed in Spanish used the word ‘veneno’which translates as venom or poison. In the case of Enrique, an analogy wasmade with scorpion venom.  None of my interviewees used the term ‘medicine’to refer to pesticides when I interviewed them in Spanish. This translation wasgiven by my research assistants.
This dual meaning of uaye further complicates understanding of pesticides andis probably also reflected in the experience based belief that these chemicalshave a curative effect on their maize fields at home. I have discussed the types ofinformation our interviewees had received from others about the effects ofpesticides.  In some cases this information was validated by personalexperiences in the field.  Some of my informants noticed harmful exposure
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through contact with soil, others through their sense of smell.  Others expressedtheir understanding by making analogies with an experience they had,sometimes illustrating how they thought these chemicals entered the body. Myinformants’ knowledge about how pesticides might affect different organs orparts of the body or even an unborn baby was  framed by their own biosocialunderstandings of their bodies and how these worked.  In this final section I willdiscuss these analogies and descriptions.
7.6.1 Pesticides as infectionIn a very general sense, some informants talked about pesticides as they wouldtalk about an infection. The term ‘infected’ was sometimes used to talk aboutthe effect of pesticides, an effect that was often simply described as illness, anillness that could move around the body. Enrique from Pueblo Nuevo, made aninteresting analogy between pesticide infection and scorpion bites, suggestingthat chemicals entered and moved around the body in much the same way asthe venom of a scorpion:
J: (…) which parts of the body does it affect?
E: In the heart. Either in the, what they call lung, in the lung also. I
mean, first it infects the lung and then afterwards the heart, I mean
they go together (…). It could be, because otherwise…
J: A while ago you said it reaches the blood, how does it enter the
blood?
E:  In the blood, when it reaches the heart, from the blood, I mean there
are veins that reach the heart and they transmit it, it enters into
another vein and then it enters another as well, then the heart is full of
veins too and then it can go where it likes.  You know when a scorpion
bites you, well you know, it spreads to other parts. It could be like that,
venom is the same thing, it is the same, imagine it bites you [a
scorpion] when the venom reaches your heart then imagine it
penetrates all the veins and the blood is poisoned.A similar analogy was made by Maria (39 NC), with reference to mosquitoes,which she described as transmitters of pesticides, ‘Sometimes mosquitoes bite
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children, and it’s that the mosquitoes land on the tobaccos that have chemicals
and then afterward they infect people. Maybe that’s why we become ill’.
While it is possible that the infect/affect/effect overlap is a linguistic confusionof second language Spanish speakers (myself, my informants and translatorsincluded), the conversations presented above suggests that they did see the
effect of pesticides to be some form of infection in the body. In their study withlatino farmworkers Rao et al found that one third of women  thought pesticideswere some sort of an infection(Rao et al., 2007).
The idea that agrochemicals are a poison that behaves like the venom of apoisonous animal is recurrent  and is expressed in similar terms to the idea ofinfection (in the sense of contagion), suggesting a belief that once infected withthis venom/infection it can spread illness to other parts of the body.  Jorgespoke of how his mother developed an eye problem because of years ofcontinual exposure to this poison and how he now seemed to have ‘caught it’:
Jorge: (…) last year they operated on my mother, the problem she had
with her eyes and now it’s infecting me, my eye on this side is redder,
see that I have it on this white side, who knows how long it will take.
J: What does your Mum say about the problem with her eyes, why does
she think she has it?
Jorge: The doctor there told us that yes, it comes from the tobacco,
from the liquid and that when it is picked they spray it with poison, you
sweat and it gets in your eyes and causes harm and that’s where the
illness comes from that little by little causes harm. Don’t you remember
the doctor asked us how many years we had been in this work…?
7.6.2 The ‘illness’ of pesticidesAlthough some informants mentioned specific effects, on the whole pesticideswere simply described as causing illness. Many referred to the possibility thatpesticides could make you sick as opposed to defining the nature of the effect,giving the impression that they saw pesticides as a generic causal factor, asMaximo explained:
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‘Yes, here it is very risky for a pregnant woman, that’s why I don’t
bring my wife, because what we touch and pick up, it’s all chemicals.
Also there in the Sierra some people use herbicides, they also cause
illness, that’s why I work alone, when I put my herbicide on the coamil
she is at home.’Angélica talked about how another young woman miscarried as a consequenceof the ‘illness of this liquid’, which she described as headache, nausea andvomiting:
‘Yes, a woman there in Amapa was working and this caused her harm,
even, I think even she miscarried I think for the same reason, for the
illness of this liquid, because she was working on the tomatoes, picking
tomatoes and she got a headache and started to feel sick, sick like
wanting to vomit and she felt ill and that was it. After that they took
her to hospital but she had already had pains in her stomach and all
that and she couldn’t do anything else. Yes, that was it…’Although my informants largely expressed confusion or incomprehension interms of how pesticides actually caused harm,  many had felt ill or pain whileworking on plantations and for some, like Julio, this ‘illness’ was confirmationthat pesticides are harmful:
J: What do you think are the main health risks of working in
agriculture?
Julio: Well yes, illness affects a lot, well they use a lot of liquids and it
all contains chemicals, it affects illness in any job, tomato, tobacco, and
causes a lot of illness.
J: What type of illness?
Julio: Well this, what happened to me, the vomit, it’s what you get, like
a stomach or headache, don’t know what it affects there, when you are
picking and the dust flies up and this goes inside, through the nose or
mouth, you breathe it and this is what it does, the soil and dust that
flies up. Here it’s worse because we sleep in the fields and you aren’t
covered and the smell of tobacco this affects.
J:  And can this have an effect on reproductive health, in the long term
Julio: Well they say it can give you rheumatism and cramp, this shows
it affects you, with time your bones get worn, they creak and you get
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like cramp, you can’t walk properly, well the soil has a lot of liquid that
affects.
J: And is there any specific effect on women or children?
Julio: And the kids get nausea and vomit and the illness begins. That’s
what I know on my part.
J: Have you ever applied it?
J: Yes, I have worked in everything, I always migrated, before I applied
the liquid and the water, I sprayed tobacco with liquids  when it is
young, then the hand gets numb because the liquid gets on the hand,
then it gets better.Others, like Otilia suspected that their feelings of illness might have been causedby exposure to chemicals, ‘ I think that it’s bad because sometimes I feel pains in
my hands and body’ she said.  But, as we can see from the following statement byGalindo, this ‘cause effect’ relationship is unconvincing, while he entertains theidea that pesticides are causing harm he remains convinced that only thecostumbre can cause illness in women and children:
J: How do you think these products can affect the body, how do they
enter and how do they affect your health? What do you understand
about this?
G: A year ago, it like entered in several parts of my body, it hurt my
bones like, for example, my muscles and I don’t know if that’s why,
maybe it was caused by the illness or by the insecticide or something
else, but I don’t know what illness it was. I don’t know if that’s where it
came from but sometimes the patrón asked us to ‘put the herbicide
between the plants and use fertiliser’ and you don’t know if this illness
comes from there… I mean… it’s just that sometimes they are just part
of the costumbre, and only that can affect the baby, or the woman can
get ill, they are things from, from the Huichol culture.
7.6.3 Smell and illnessWhen we asked informants how they thought these ‘illnesses’ might haveentered the body many mentioned the ‘smell’ and that smelling thesesubstances provoked feelings of sickness or caused illness.  Agrochemicals smellstrongly because vomit inducing and strongly smelling substances are added to
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them to reduce the risk of consumption, or in case they are consumed, toaccelerate oral expulsion. Irrespective of the nature of  their ‘illness’, manyinformants thought that these had or could enter their body through theirstrong smell although some, like Elvia answered with considerable uncertainty:
‘Sometimes they give a headache. Maybe because of the smell and
sometimes  stomach ache, if the smell is too strong it can cause
something, or, I don’t know… Afterwards you get better, maybe
something can happen to you if you smell a lot, but I don’t know.’Leonardo  talked of the smell harming the body and the brain, he told me ‘I think
it’s a risk because it’s really strong, because of the smell that harms the body and
the brain’. Mention of the harm caused by smell was evident throughoutdiscussion on pesticides, as much in relation to reproductive health as tosensations of vomiting and nausea. This became clear in our interview withMaximo:
T: …and if, for example, you use pesticides having her [in reference to
his wife] close to you, how do you think the chemical reaches her
stomach and the baby?
M. Well, they say that from the smell, that’s why I don’t take her when
we are sowing and we use it. But when we’ve finished and the smell is
gone then she does go and tend the maize field. They tell us that this
chemical makes us ill, the smell also reaches the baby in the stomach.
What I don’t know is if it reaches the baby when you spray the milpa.Enrique gave a detailed explanation of how he thought pesticides entered thebody through eating contaminated food. Although he did not see how this wouldaffect an unborn baby, he did think that smell, or ‘aspiration’, during pregnancycould affect it, suggesting that if the woman was inhaling pesticides then thebaby was too:
J: Can you tell me, from what you know, how insecticides, can affect a
pregnancy?
E: Through the food we eat. Because you pick a product that has
pesticides on it, for example a tomato, (…) chili, I mean you are… erm…
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we as labourers are in the fields picking chili, tomato, from there, as
they have these products they have all the chemicals, right? And also
there are other products that don’t go quickly, so let’s say they have
just applied the liquid with one of these chemicals, from a product that
doesn’t go away quickly and the patrón says to you ‘you can pick now’,
and you pick and it can infect you.
J: And how does this affect the body, for example during pregnancy?
E: Through food, what we eat. Let’s suppose you are in the field, where
there is chili and tomato and you pick something to make your food
and the rest and all that, though the food, you can get infected but not
really quickly, little by little, little by little, little by little you can
become infected until it reaches the moment that it enters all the blood
and so that is when the illness can begin, right?
J: Ok. What do you know about the growth of the baby? I mean, what I
want to ask you is, can you identify or explain how, in what way, this
type of exposure can for example affect a baby?
E: I think that you cannot affect the baby through food, it affects the
person but not the baby because the baby is covered, it can breathe but
anyway it’s not affected. It can only be affected by aspiration, right?
Then it can be affected, when the woman goes to where there is a lot of
chemicals and where it smells a lot, right? Then it can affect the baby,
right? Otherwise it doesn’t affect it. Then yes, as she will be absorbing
all she can smell then it can even affect the baby, otherwise no.
7.6.4 SoilThe other frequently cited source of harm from pesticides is soil. Eating,smelling, inhaling, touching and the very general day to day convivencia withsoil that has seen dozens or perhaps hundreds of separate chemicalapplications. The topic of soil was particularly mentioned by families with smallchildren such as Angélica (cited in the introduction to this chapter) and Jorgeand Olivia, cited below:
J: You mention that the soil has chemicals, how do you know they are
there?
Jorge: Well the soil doesn’t feel right, when you sweat it sticks to you




J: And here, Olivia, when you are working outside the Sierra what are
the things that can cause harm?
Jorge: Well here you are at risk a lot, when they spray with liquid and
the smell of tobacco and soil, it causes harm when they eat soil,
sometimes, or when it gets in food and for not being careful they get
really ill.
J: Does the soil feel different here and in Taimarita?
Jorge: Well, here the soil has a lot of liquids, I don’t know what it has,
when you eat a bit of this soil your stomach starts to hurt and maggots
come out and harm children.
(…)
J: What do you know about these chemicals, and you, Jorge, what do
you know about how they enter the body?
Jorge:  Like I said to you, that’s how it makes us feel the illness.
Working I sit him [his son] on the ground, on tobacco and I get him up
with soil on. Sometimes you are too lazy to wash your hands and that’s
how it affects you, well you pick up tortillas with dirty hands and well,
that’s how I have become ill, but I’ve never been to see a doctor, only a
mara’akame, or to buy medicine. And here the maggots are born and
sometimes you get a stomach ache, that hurts you, I think it’s from the
soil. At home I don’t use things like this and here you feel it straight
away and you don’t have anywhere to work. Well at least here you get
food. At home I have to sow, and here… this is the second time we’ve
come from Taimar’ to work here and then I am going to Zacatecas,
that’s how I have worked all my life, working the land and I have eaten
things…These descriptions of how pesticides can affect or infect the body and causeillness reflect the syncretic understandings that these migrant workers have ofillness causality. Theirs is a syncretism that combines an incompleteunderstanding of the biological workings of the body, including concepts suchas infection and contagion and the process of illness in general, with thetraditional explanatory model where causality lies in the supernatural realm. Inchapter 5, I described how the Huichol explanatory model has incorporated thebiomedical model of illness on its own terms with the latter model seen through
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the lens of the former. Pesticides are clearly of non-Huichol origin and the‘illness of pesticides’ cannot be easily explained by a traditional explanatorymodel.  In theory, these are illnesses that have not been caused by the deities, asare for example,  ‘illness of the deer’, ‘illness of maize’ or the ‘illness of kieri’.Although, like all forms of misfortune, these ‘new illnesses’ occur because ofnon-fulfilment.  I say in theory because in practice, these tobacco pickers seemto have a doubtful belief that lies somewhere between the two explanatorymodels. Perhaps because of the chemical, western, artificial nature of thepesticides themselves, these Huichol migrants do not seem to fully sign up tothe idea that the harm they cause could be due to non-fulfilment, demonstratedby the fact that many of them describe first-hand experience of cause and effect.Even so, they continue to rely on mara’akate to cure illnesses that befall themwhile working on the coast. This syncretism reflects the very dynamic nature oftheir understanding of illness and causality.
7.7 Conclusions: working in harm’s wayIn this chapter I have described what the Huichol know about pesticiderisk and the different types of knowledge that they have, knowledge that isacquired and knowledge that they gain through experience. The latter of theseforms of knowledge shares similarities with the authoritative knowledge thatwomen in particular hold in relation to reproduction, built on a combination ofexperience and their own cultural and social knowledge.
Many of these workers appear to be at a crossroads, they migrate continuallybetween two worlds and hesitate to situate their understanding of illness,pesticides and causality in either, reflecting what is perhaps a transitional formof knowledge which fluctuates between two explanatory models. Jorge told methat while on the coast he had ‘never been to see a doctor, only a mara’akame or
to buy medicine’, suggesting a complex syncretism but one that is also affectedby their social and economic position on the coast, a position that is perhapsbetter explained by theories of structural violence.
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Although the knowledge of these migrant workers is based largely on their ownexperience, many describe feeling the health effects of pesticides, their practicesand behaviour in relation to this appreciation of risk is determined by social andeconomic needs.   As Benson also notes in his study of tobacco migrants insouthern USA, a series of interlocking factors ensure that these migrant workersare particularly in harm’s way (Benson, 2008). The working and livingconditions of these migrants ensure that they are continually exposed topesticides 24/7, the ‘piecework’ system of payment and the fact that they haveno accommodation away from the plantations ensures that they work all thedaylight hours and into the night, there are no washing facilities so that they canwash the goma off their hands and clothing so they sleep covered in pesticideresidue.  These are working conditions that are not contemplated by ‘experts’.These conditions are the immediate and everyday forms of violence to whichthese Huichol workers are exposed and they are violent because they put theseworkers particularly in the way of harm, causing illness. They are enduredbecause of economic need but they exist because of broader structural factorsthat I will discuss in the concluding chapter of this thesis.
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Chapter 8 Conclusions
This thesis aimed to explore how Huichol migrant labourersunderstand the relationship between pesticides and reproductive/maternalchild health. The Huichol, along with the Tarahumara, Cora and Tepehuanogroups with whom they share the Sierra Madre mountain range, are possiblythe least acculturated of Mexican indigenous groups and their traditionallifestyle has always attracted intense interest. From an academic perspectivethis fascination with Huichol culture has meant that research with this ethnicgroup has been dominated by studies of their history, spirituality, mythologyand ritual with a corresponding neglect of contemporary life experiences,wellbeing or social and economic arrangements.
Since little is known or has been written about the health and specifically r/mchpractices, beliefs and knowledge of this ethnic group, I began by exploring theseconcepts and locating them within a wider understanding of Huicholethnomedicine. Thus, to achieve my aim of exploring how Huichol migrantlabourers understand the relationship between pesticides and r/mch, I askedthe following questions:
v) What are the knowledge and practices of Huichol men and women
regarding traditional and modern medicine and healthcare?
vi) What knowledge do Huichol men and women have of the reproductive
process?
vii) What perception of risk do Huichol women and men have in relation to
reproduction, maternal and child health?
viii) What knowledge do Huichol women and men have about the potentially
harmful effects of pesticides?
The participants in this study largely belong to families from the mostmarginalised valley communities of Tuapurie, localities such as Taimarita and
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Pochotita that rarely receive visits from teiwari and have been mostly ignoredin ethnographies. These are the communities that are least well served byeducation and health services and where they are no real employmentopportunities. All of my informants or their spouses were working on thetobacco harvest in the picking season of 2010 and many of them live a life ofperpetual migration.
8.1 Contribution to knowledgeThe major contribution of this thesis is to generate understanding ofhow, in spite of the major role that costumbre plays in their lives, structuralinjustices are the key determinants of the health and wellbeing of Huicholpeople, particularly the groups of migrant labourers who were the focus of thisstudy.  In contrast to the majority of literature about this ethnic group, I havemade contemporary social and structural issues central to this analysis, usingthe concept of structural violence to explore both practices andknowledge/beliefs. Thus this study has filled several gaps in our understandingof the medical and reproductive knowledge, beliefs and practices of the Huicholdemonstrating how, although spirituality, culture and traditions continue toheavily influence every aspect of Huichol life, these concepts are insufficient toexplain current practices in relation to health care. Below I describe the newunderstandings that have emerged from each of my specific research objectives.
i) What are the knowledge and practices of Huichol men and women
regarding traditional and modern medicine and healthcare?
The focus of this question was to analyse Huichol knowledge and beliefs aboutmedicine and health in relation to their current practices. Existing literature onHuichol ethnomedicine concentrates primarily on supernatural and religiouselements, neglecting the form in which these communities have adapted toincreasing contact with western medical systems. My analysis goes beyond this,to discuss how the Huichol incorporate knowledge of modern medicine into
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their traditional explanatory model.  I looked beyond their costumbre todescribe and explore the impact of social structures and relationships withinstitutions and healthcare providers. Central to my analysis is the role ofstructural violence in the health practices of this community and I propose thatunequal relationships with the national medical system and healthcareproviders also contribute to the on-going importance of traditional medicine intheir lives. Thus, I found that practices and experience impact onknowledge/beliefs and that it is insufficient to argue that the Huichol EM isdetermined only by their costumbre.
The Huichol explanatory model that I encountered is syncretic, incorporatingwestern healthcare into its traditional system. While I would agree with existingtheory that this EM is essentially personalistic, I add that this is accompanied bya dubious and uncertain knowledge in the curative powers of western medicine,belief that is upheld in the knowledge that the real origins of illness aresupernatural. Thus, I conclude that biomedicine exists within the traditional EM,as a western form of magic that can allay the symptoms and physiologicalmanifestations of illnesses which essentially have supernatural causes.  Thisgoes further than existing studies of Huichol medicine which describe this as analmost exclusively traditional system of beliefs.
In terms of Huichol uptake of medical services and their health behaviour andpractices I draw on theories of structural violence to explain why, aside fromtheir beliefs in the supernatural origins of illness, my Huichol informants usewestern healthcare sparingly. To my knowledge the concept of structuralviolence has not been used to describe the relationship between mestizohealthcare providers and indigenous communities in Mexico and specificallyhas not been used to explore the issue of shame.  This research brings to thediscussion of indigenous health care in Mexico an exploration of how structuralfactors impact on men and women at an individual level manifesting themselvesas shame. Both men and women talk of not using health centres and hospitalsbecause they are ashamed to do so, citing everyday forms of violence:
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recriminations, criticisms, intimidations and neglect that are used by healthcareproviders and which contribute to their feelings of shame, a condition thatBourdieu describes as symbolic violence, ‘as they contribute to their owndomination by accepting the limits that are imposed’ (Bourdieu, 2004).
ii) What knowledge do Huichol men and women have of the reproductive process?Very little research has been conducted with Huichol people about r/mch, andthis thesis contributes mainly to two areas of knowledge about this. Firstly, Idescribe what women do know about the reproductive process and how thisknowledge is authoritative. Secondly, I analyse practices from the perspective ofstructural violence, considering the role that social and structural relationshipshave on their authoritative knowledge and their practices.
Huichol r/mch practices have not been explored ethnographically nor has theconcept of Authoritative Knowledge been used to describe these. I propose thatthe knowledge and beliefs of this group regarding r/mch are authoritativebecause, to use Jordan’s definition, they are ‘internally consistent and mutuallybeneficial practices and beliefs’ about pregnancy and birth, that are developedto ‘manage the physiologically and socially problematic aspects of parturition ina way that makes sense in that particular cultural context’ (Jordan and Davis-Floyd, 1993). The authoritative knowledge of my informants stands out amongthat of the majority of Mexican indigenous groups because this ethnic group hasa tradition of birthing alone, or accompanied only by a family member. Thus, inresponse to my question of ‘What knowledge do Huichol men and women have of
the reproductive process?’, the answer is very little of a biomedical nature, butconsiderable authoritative knowledge gained through their own and theirculture’s experiences of reproduction as a whole. The religious/culturalinfluence on their authoritative knowledge of r/mch is also great and whilemany women have experienced miscarriages and most have survived the deathof one or more of their children, they almost unanimously associated theseproblems with supernatural causes.
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I also identify how structures also play a role in the formation of thisauthoritative knowledge. Women have learned to give birth alone because theyhave historically had no choice but to do so and I argue that Huichol womencontinue to give birth alone because the unequal relationships between theHuichol community and health services combined with linguistic problems andmaterial poverty, among other things, contributes to feelings of shame. Womenare too ashamed to give birth in a health centre and in chapter six I used theconcepts of structural, symbolic and everyday violence to explain thepermanence of current practices regarding r/mch. This adds an important newlayer of understandings to ethnographies of birth in Mexico.
I also described the continued importance of the Huichol medical EM in thesepractices and beliefs and in terms of my third question, ‘What perception of risk
do Huichol women and men have in terms of r/mch?’, the answer is that they donot fear the process of reproduction, pregnancy or birth itself or see it as ahealth risk. Reproductive/maternal child health has not been medicalised intheir EM, for the Huichol the greatest risks are supernatural. By participating inthe necessary ceremonies and conventions they can ensure fulfilment, there islittle they can do to avoid witchcraft. Kieri, or a malevolent mara’akame, maycause them harm because of envy, jealously or because they hold a grudgeagainst them. There is little they can do to prevent this, except keeping theirchildren close by them and distancing themselves from mara’akate, especially atfiestas. Thus, this thesis has contributed to our knowledge about Huicholpractices and beliefs regarding r/mch and analysed this using the concepts ofstructural violence and authoritative knowledge, incorporating the role of theHuichol medical EM that I defined in Chapter 5.
I have argued that Huichol knowledge about r/mch is authoritative because itmakes sense in their particular cultural context and it is built on experience. Theconcept of authoritative knowledge is useful to help explain how this ethnicgroup construct their knowledge about wellbeing in a general sense. In terms ofmy fourth question, ‘What knowledge do Huichol men and women have about the
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potentially harmful effects of pesticides?’, the answer is that, like theirunderstanding of r/mch, their knowledge of the biological effects of pesticides isminimal, but they do have a spectrum of understandings that are built onexperience. In Chapter 1 I described what is known about how indigenous andlatino migrant labourers understand pesticides. The majority of this literature isdescriptive rather than analytical and does not explain how people haveconstructed their knowledge. In this final section of the thesis I discuss whatthese Huichol migrants know, and why they have this understanding ofpesticides. Once more I use the concept of structural violence, this timeexplaining how Huichol migrant workers are particularly in harm’s way whileworking on tobacco plantations in Nayarit. Some recent studies have used theconcept of structural violence to explore migrant labour in the US (Benson,2008, Quesada, 2011), but they have not specifically looked at pesticide risk andto my knowledge there are no studies that have been conducted in Mexico orwith indigenous people that analyse wellbeing using this concept.
Thus while the Huichol EM plays a role in their understanding, their experience-based knowledge of pesticides is largely gained through working as migrantlabourers. As I explained in Chapter 7, many participants mention having beentold about the harmful effects of pesticides or having somehow acquired thisinformation from a teiwari, but mostly they have little trust in this and draw onexperience to answer questions on pesticides. This knowledge is influenced asmuch by their negative experiences as by their positives ones and many refer tothe fact that although they have been told that pesticides are harmful, since theyhave never experienced this, they don’t know whether it is true.
Finally, I brought together knowledge generated on the Huichol EM andknowledge about r/mch, with understandings about pesticides and analysethese from the perspective of structural violence to answer my principalresearch question, what do Huichol migrant labourers know about the
relationship between pesticides and reproductive health?  This is an importantquestion because there is considerable evidence demonstrating that pesticides
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are harmful to r/mch, but we do not know whether agricultural workers knowabout this nor do we know what understandings these workers do have. To myknowledge this question has not been explored with migrant labourersanywhere. It has certainly not been explored with migrant workers in Mexico.
In the opening chapter of this thesis I discussed the scientific evidence of anassociation between pesticides and r/mch. This ‘expert knowledge’ (Wynne,2004, Blok et al., 2008) is not common knowledge and most people cannot beexpected to know whether and in what ways pesticides affect r/mch.  Some ofthe pesticide sellers I interviewed in Santiago knew that they could be harmfulto pregnant women, but legitimately exclaimed that they would not expectpregnant women to be working on plantations. I did not expect my informantsto understand the role of pesticides as hormone disrupters nor to be able toprovide a scientific explanation of how pesticides interrupt the process ofreproduction. This ‘expert’ knowledge is not accessible to them. I hoped to findsome idea of the types of effects that pesticide exposure could cause, forexample some reference to elevated numbers of miscarriages, difficultyconceiving or numerous children with cleft lip and palate.  A study conducted inthe state capital of Nayarit found an association between congenitalmalformations and farm labour (Medina-Carrilo et al., 2002), concluding that adetermining factor was pesticides and on a pilot visit to the region in 2006 I hadmet three Huichol children with cleft lips during three days of visits toplantations. So I had found reason to believe that the workers themselves mayhave noticed a pattern of cause and effect. Although this study did not aim toidentify a link between exposure and outcome by, for example, measuring birthintervals or identifying a significant number of congenital malformations, mydata does suggest that there is a high rate of miscarriage and very high rates ofinfant mortality among this group. In both cases my informants citesupernatural causality. Belief in supernatural causality also appears to influencemy informants’ reluctance to think that modern chemicals such as pesticidescan be the true cause of harm. Bringing together something so entirely external
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to their culture and traditions as pesticides with something so intrinsic to theirsystem of beliefs as is the mythical and spiritual nature of reproduction isproblematic. Reproductive problems are clearly a ‘mal de aqui’ but pesticidesare an external agent, a chemical substance that does not originate in theHuichol world, so how do they relate one to the other?  Unlike the layering oftheir syncretic medical model where biomedicine, pills, hospitals and medicaldoctors can work alongside their traditional forms of cure, there does not seemto be a layering of causality, where biomedical explanations of causality can sitalongside their supernatural counterpart. As I explained in Chapter 5, thesyncretic EM incorporates western medicine into its own system to the extentthat this does not interfere with the traditional explanatory model or the socialand moral origins of illness. Effectively, the Huichol EM incorporates thecurative forms of biomedicine but not its explanations of causality, this willalways remain supernatural.
In hoping that my informants would have some knowledge of the r/mch effectsof pesticides, I was ultimately relying on them sharing the epidemiologicalconcept of cause and effect. As I explained in Chapter 5, this is not the case andone of my principal contributions to knowledge is demonstrating that theHuichol idea of illness causality confuses their understanding of the effects ofpesticides. This modern chemical substance does not fall easily into theirsyncretic explanatory model of illness. None of my informants spontaneouslymentioned knowledge of a link between exposure to pesticides and r/mchalthough, on prompting, some of them could describe ways in which theythought pesticides could reach an unborn baby. These prompted responsesabout pesticides and r/mch could be explained by courtesy bias as I will discussin the following section. It could also be a simple case of my informants puttingtwo and two together, as I began talking about pesticides and r/mch it may haveoccurred to them that this was what happened to them.
Curiously, positive experience or lack of bad experience also shaped theirunderstanding of pesticides. A second key contribution to knowledge is my
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analysis of how experience has shaped their understanding. Many women, likeAnita, positively felt that their child could not be affected. They had given birthon plantations to healthy babies or they had worked and returned home to givebirth to a healthy baby without problems. Angelina had suffered multiplemiscarriages and stillbirth but she did not find any link between these and heror her husband’s migrant labouring.  On the contrary, she was sure that herproblems had been caused by the plant/god Kieri.  Ultimately theirs is anauthoritative knowledge about pesticides and r/mch. It is not built on what‘experts’, patrones or teiwari tell them, it is generated though their own positiveand negative experiences and their cultural and social understanding andknowledge. My informants in fact express a disbelief in expert knowledge,grounded in adistrust in teiwari whose relationship with them has historicallybeen characterised by racial supremacy/inferiority, domination andexploitation.  Structural violence helps explains Huichol distrust in expertknowledge, effectively influencing their paradigm of knowledge construction.But this is not the whole story and this distrust is buttressed by the fact that formany of these workers the epidemiological concept of cause and effect has nomeaning.
Thus the third key contribution to knowledge is my description and analysis ofhow structural violence also influences both their authoritative knowledge andpractices. There is a moral and social choice element to their construction ofknowledge. These migrant labourers do not conceive of pesticides as harmfulbecause they need to work and because, relative to other risks, the possibleeffects of these are minimal. Firstly their perception of risk is seated within a setof community and cultural values that rank fulfilment above all else. As Talaveradescribes in his ethnography of tobacco migration, this serves an economic aswell as a spiritual need (Talavera, 2003). While costumbre is not the reason fortheir work or the reason for knowledge, this form of employment complementstheir cultural responsibilities and enables them to fulfil them. Secondly, theireconomic needs are great and their options for employment are so few that they
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have little choice but to work in these conditions: not working and not earningmoney would be a far greater risk to their wellbeing. Their economic andcultural needs predominate and are the principal determinants of both theirwellbeing and of how they conceive of this.  Health, as it is seen from thestandpoint of western public health and medicine, is not an immediate priority.
8.2 LimitationsMy findings are necessarily a first approach to understanding theseissues and my conclusions are limited by the breadth and depth of my research,as well as a number of practical and methodological decisions.
Firstly, from an ethnographic perspective, my principal limitation was linguistic.The data generated by interviews conducted in Spanish was far richer thaninterviews conducted in Huichol. My bilingual research assistants were youngand inexperienced and their knowledge of the issues that we were researchingwas poor, thus they were not confident enough to ask probing or leadingquestions. The combination of these aspects meant that the responses I receivedfrom my monolingual informants were largely confined to their answers toquestions in the interview guide.
Secondly, there are a number of potential biases. My informants did notspontaneously mention knowing of a link between pesticides and r/mch.  WhileI conclude that this is probably because of the manner in which they constructtheir knowledge. it may also have been because of a series of methodologicaland practical problems that introduced bias. For logistical reasons, that Idescribed in Chapter 2, my study was confined to a small number ofcommunities and these families knew each other well.  I used the same semi-structured interview guide with all of these informants and many came to knowthe content of this before I interviewed them. Thus towards end of my fieldworksome of my informants began to tell me about a link between pesticides andreproductive health. By repeatedly using the same semi-structured interview
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guide in a small region I may have introduced courtesy bias: my informantsknew what I wanted to know before I asked them and they were giving me theanswers that I sought. In addition, simply by using a fixed interview guide, I hadpre-determined the content of responses. If they saw the causal factors ofproblems such as miscarriage as anything other than pesticides or costumbre,they did not tell me this. Thus this particular research method limited thebreadth of information I obtained and potentially biased responses towardscertain issues. If I had relied on un-structured interviews and participantobservation I may have identified other concerns and explanations.
From a public health perspective I was limited by the fact that I did not seek tofind a causal link between pesticides and r/mch with this population, ultimatelyleaving me with a series of unanswered questions. Not only was I not able toestablish this link but neither could I do more than hypothesize about what itreally is, from an epidemiological perspective, causing such high rates of infantmortality and miscarriage. Thus I have identified the existence of theseproblems but I have not been able to explain what is causing them.
Finally, because of time constraints and because it was necessary to tread withcaution, I was not able to explore a number of key issues that may haveinfluenced my conclusions. These include but are not limited to i) the problemof gender inequality within Huichol communities, ii) the community decision tolift the ban on pesticides, iii) child labour and decisions regarding whichchildren work and which attend school, and finally iv) detailed exploration ofknowledge about the biological process of reproduction.
Because of these limitations, the conclusions that I will now discuss are only apartial exploration of how Huichol men and women understand the relationshipbetween pesticides and r/mch.
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8.3 Structural violence and public health policyIn the application of the concept of structural violence to the context thatI am studying I argue that the Huichol are more at risk to the effects ofpesticides because of political, economic, socio-historical and legal factors that,to use Farmer’s words, put them particularly in the way of harm (Farmer, 2004).
In ‘An Anthropology of Structural Violence’ Farmer discusses how history andpolitical economy influenced the course of the AIDS epidemic in Haiti, linkingmodern medical anthropology to the large scale social and economic structuresin which affliction is embedded. Through numerous essays that deal with thisconcept Farmer indicates the various ‘axes of oppression’ (Farmer, 2005), thelayers on which structural violence operates to sustain inequality, injusticesthat become embodied in the experiences of people who live in poverty. Theseinclude structural forms of racism, gender inequality, legal, social and historical,political and economic. The core of these structural inequalities is their ability todiminish the agency of its victims. The author makes an analogy with Bourdieu’shabitus, ‘a structured and structuring principle’, describing structural violenceas ‘structured and stricturing’, as it  ‘constricts the agency of it victims’. As Idiscussed in previous chapters, Bourdieu explains how structural violenceoperates through the Habitus to generate everyday and symbolic violence, withthe latter being the embodiment of the structural form (Bourdieu, 2004).Everyday violence exists in their ongoing conditions of exploitation,relationships with health workers and employers while symbolic violence ismanifested in this population in their feelings of shame and humiliation.
Another central element of theories of structural violence that is of muchrelevance to the context of this study, is the critique of how cultural differencecan blind us to the structural causes of afflictions, an issue that Benson makesreference to in his discussion of tobacco pickers in the USA (Benson, 2008).Applied to this context it is arguably the case that an excessive focus ontraditional explanatory models, ritual and culture obscures the fact that the
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causes and magnitude of affliction among this population are structural. As Idiscussed in Chapter 3, anthropological studies of the Huichol are heavily biasedtoward the symbolic and religious aspects of Huichol life, detracting from theirreal experiences of poverty, exploitation and marginalisation. In the past fewyears the Huichol have taken centre stage in Mexican cultural politics.Supported by campaigning groups they are taking their fight for cultural accessand rights to an international level. This recent support to a hitherto littleknown indigenous group contrasts starkly with the Zapatista movement thatarticulated its fight around issues of structural injustice, poverty, maternalmortality, economic oppression and a history of racism. These migrants’ beliefin the supernatural origins of illness and misfortune also serves to obscure thestructural origins. While they clearly identify the teiwari, the state and nationalgovernment, the tobacco companies and, to a lesser extent, the researcher astheir oppressors, the Huichol have yet to develop an articulated discourse onpolitical and economic injustice.
One of the various layers, or ‘axes’, on which these Huichol farmworkers areserved injustice and are hence particularly exposed to pesticide harm, ispolitical.  The Huichol migrant labourer has no political representation fromtheir ethnic group on a national, state or even municipal level and the tobaccoworkers’ union leader who should be fighting their corner in Nayarit operatesinstead as a pawn for the transnational tobacco companies. This union leader,true to the clientilistic nature of Mexican politics, gains politically and financiallyfrom negotiating contracts that are favourable to the corporations, as opposedto advancing the conditions of farmers and workers, while tobacco companiesuse coercive strategies to force down the price they pay to farmers. Here thepolitical overlaps with the economic as this lack of political representation haveseveral economic consequences that are embodied in their workers’ wellbeing.The poverty of the patrones themselves, as they described in interviews,constrains their ability to provide further for their employees. These smallfarmers barely break even and are not in a position to provide accommodation
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and washing facilities for their workers so that they are able to wash thepesticide laden tobacco resin from their clothes, hands or faces at the end ofeach day.
On the social and historical axis the Huichol occupy a lower rung of the socialladder than their mestizo neighbours, another factor that compounds theirexposure to pesticides. This ingrained racism, wrought though centuries ofcolonialism, is reflected in an unequal status quo beyond that of employer andemployee. The former assume working and living conditions that theythemselves would find abhorrent, to be acceptable for their indigenous workersand justify this inferior level of existence with the belief that ‘that’s how theylike it’, or ‘that’s how they are’. While the unjust contracts that are negotiatedbetween farmer and tobacco company are a key reason for these appallingworking conditions, racism also plays a part. Benson suggests that the facialityof Mexican farmworkers in South Carolina serves to construct white superiority(Benson, 2008). When a hurricane struck Santiago during the 2010 pickingseason workers were brought in from the fields. Farmers described drivingtheir pick-up trucks to the plantations in the middle of the night to evacuatetheir workers. But instead of offering them space inside their homes theyhoused them in sheds, on their terraces, in a flea infested semi-constructedbuilding, the derelict cinema that has lain in ruins for the past three decades andin out buildings they use to store agrochemicals and tobacco, spaces that couldonly be considered fit for animals. In spite of their good intentions and kindthoughts with regard to their indigenous workers, these employers see theirworkers as inferior humans, leaving them to give birth in tobacco fields, excretein the open air and wash in polluted rivers, considering them too unclean toenter their homes or use their lavatories (Liffman, 2011, Pacheco de Ladrón,1999). The flip side of this racist relationship serves to bolster Huichol disbeliefin what they are told about pesticide harm. As I have described in earlierchapters, the Wixárika have a deep seated distrust in the teiwari grounded incenturies of racially based structural violence. The teiwari is their enemy and
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they have a profound sense of suspicion that extends to this context. Essentiallytheir belief or disbelief in the harmful nature of pesticides is also influenced bydistrust in their informer.
On the legal axis the working conditions of these migrant labourers breaksregulations on maximum working hours per day, health and safety regulations,and both national and international child labour laws as well as those stipulatedin contracts drawn up between farmers and tobacco corporations (Díaz Romo,2002, Gamlin et al., 2007, Grammont, 1999). As is very often the case in Mexicoregarding labour and environmental laws, the legal instances and legislationsexist but they are not adhered to, while corrupt officialdom endorses theexploitative behaviour of economic powers (Cartwright, 2001, Gamlin, 2009,Lujan and Luis, 2005).  British American Tobacco could not produce such cheaptobacco under these conditions in the USA, on the plantations to which manyNayarit farmers migrate once their own tobacco is harvested. Along with thelack of political representation, economic injustice and racial discrimination,these Huichol workers are also more at risk to pesticides because they do nothave the support of the law.  As Farmer states, these ‘social forces structure risk’(Farmer, 2005, p315). In this case, the risk of pesticides causing harm.
The axis of poverty defines their need to work in these conditions andinfluences their perception of risk. Earlier I suggested that pesticides were notseen as an important health risk for these workers because they are primarilyconcerned with earning enough to be able to eat throughout the year, andbecause other risks in their lives take centre stage. Economic needpredominates over their concerns for health, viewed from the public healthstandpoint as something that we can improve and influence through ourpractices and behaviour.  Several actions could be taken by these workers toreduce their exposure to pesticides while they work on the coast, but all of thesehave an economic cost that they themselves would have to bear.  The pieceworksystem of payment ensures that they have no paid days off or rest time and bothadults and children work well into the night, often labouring a 14-16hour day to
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earn the equivalent of little more than the minimum wage of 70 pesos(approximately six dollars). Their economic need ultimately increases theperiod and intensity of their exposure to pesticides but their agency to changethis is minimal, as Leocadia tells me ‘What can we do? We have to work’.
Finally, the structural factors that I have described above all constrain theseworkers’ agency, undermining their ability to improve their own circumstances,
usurping their right to health.  Structural violence denies this population theright to health and to a healthy environment with each of the axes in some wayputting this population of migrant workers particularly in harm’s way. Thestructures and legislation that should protect and support these workersalready exist, but this particular combination of injustices ensures that they donot benefit indigenous workers.
Such historical and deep seated structural relationships cannot be changedovernight, a sustained process of cultural change and political will is necessary.Because of the distal nature of structural change any real solution must involveactions on several levels or timeframes: long term, medium term and shortterm.
8.4 Policy: distal, intermediate and proximate challenges
Distal/long termFirstly, I have highlighted the different axes on which these structuresaffect migrant workers and changing the manner in which they operate shouldremain a long term goal. Change is necessary on a national and internationallevel and research such as this should seek to discursively address injustices.Clearly articulating this position and communicating these injustices, inparticular seeking to influence key national structures such as the PRONJAG,BAT and Ministry of Health, should be the priority.
Intermediate/medium term
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Without neglecting the distal challenge of structural change, in the mediumterm it is possible to strengthen existing structures and institutions and togenerate a body of knowledge that enables them to operate more effectively.Mexico takes its people’s health seriously and, as a middle-income country, itrecognises the importance of continual improvement in the nation’s health. Theproblem is that many sectors are excluded from these advances, their needs arepoorly assessed and political underrepresentation means that strategiesdesigned for them are often inappropriate. Good epidemiological andethnographic research and intervention studies about both pesticides andreproductive health would be useful tools for influencing health policy on a localand national level. For example, good epidemiological research exposing therelationships between pesticides and health on agricultural plantations isneeded to generate effective environmental health policy and counter thepolitical influence of agrochemical and agricultural corporations such asMonsanto and British American Tobacco. In the Huichol homelands good localepidemiological data is needed about r/mch so that programmes can betargeted to their specific needs and designed specifically for their environmentand their costumbre.
I have mentioned throughout that there is a real lack of ethnographic literaturethat explores and analyses the contemporary socioeconomic conditions inwhich the Huichol live. Research of this nature is needed to re-focus knowledgeabout this culturally rich and unique but highly marginalised indigenous group.Interventions should focus on bringing social and economic benefit in additionto cultural preservation and anthropological research should seek to highlightthese needs.
ProximateIn the short term some of the elements that put Huichol migrant workersparticularly in harm’s way and that prevent indigenous people from exercisingtheir right to health can be addressed.
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Firstly, actions can be taken to address the quality of health care both in theHuichol homelands and in Santiago.  Changing racist attitudes within themedical profession is a long term process, but in the short term work can beginon a local level to address the issues of shame as a barrier to health seeking.The post of medical doctor in the sierra has tended to be considered a form ofpunishment, allocated to the most poorly trained and underachieving medicalstudents. As well as specific training to work with indigenous communities,decision making processes could to be altered so that the medical personnelwho work in these regions have the cultural sensitivity that is required of thesesettings and populations.
Local health systems could better address the specific needs of the Huichol bycreating a post of cultural mediator, and by introducing bilingual Huichol healthpromoters or nurses who are able to accompany patients to health centres sothat language is not a cause of embarrassment. Such a person could also workon a community level with families in the rancherias to ensure that they seektimely medical treatment be this for r/mch or any other health concern.
Secondly, actions could to be taken in the field to remove workers from aposition of harm.  While knowledge of the risks of pesticides and a greaterunderstanding of the reproductive processes would be advantageous, suchknowledge is of little use for preventative purposes if workers are not in aposition to change their situation. Government institutions with the role ofsupporting migrant workers are already in place. In Nayarit the problem is thatthe triangle of union representative, farmers/workers and governmental bodiesis inoperative. Union leaders do not support the farmers/workers to ensure thatthese are in turn supported by the PRONJAG. Here the problem is largely one ofcorruption that requires multi-agency and international lobbying and politicalpressure to make these institutions functional as they have been in the past, andthis should become a long term goal. In the short term, effective and low costsolutions such as the provision of washing facilities and accommodation wouldmake a huge difference to the working conditions of these migrants. If they
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were exposed to pesticides only 12 hours per day instead of 24, this may have asignificant impact on their wellbeing.
For the past decade Mexico has experienced sustained high rates of economicgrowth. Medium levels of expenditure such as these are affordable since boththe Huichol homelands and the tobacco growing region of Santiago are small.However the experiences of these Huichol migrants are likely to be shared withmany other communities in Mexico and policies that improve the quality ofhealthcare for indigenous communities should be rolled out nationwide.Essentially these three levels are inseparable and need to work together. Whilethese short term goals are realistic and achievable, both economically andpolitically, they will not be effective or sustainable in isolation from the mediumand long term strategies and local initiatives need to be taken to a national level.
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Appendices
i. Pesticides and reproductive health, what is known?This review was not intended to be exhaustive or to systematically assess all ofthe research that is currently available on this problem and here I do not aim toassess the weight of evidence in favour of a positive association betweenpesticides and reproductive health, but rather to identify studies that havefound an association and describe the types and quality of evidence
Search methodsScientific papers published since 1995 were reviewed to answer the followingquestions regarding the relationship between pesticides and maternal-childhealth:
i) What effects do pesticides have on the reproductive process?ii) Are there are any clearly defined periods within which pesticides aremost harmful?iii) What evidence is there of this among agricultural workers in Mexico?iv) What do agricultural workers know about the risk of exposure topesticides?
To identify these papers three different search strategies were used, details ofwhich are given in Table 1.
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Table 1: Search and exclusion terms
Search terms 1. General 2. Mexico 3.Risk
Limit, Medline search ‘Humans’ & ‘Titleand abstract’ ‘Humans’ & ‘Titleand abstract’ ‘Humans’ & ‘Titleand abstract’
Limits, Web of Knowledgesearch ‘Title’ ‘Title’ Topic (pesticides)/Title (risk+)





Risk and belief x
Risk and knowledge x
Risk and perceptions x
Exclusion criteria
Papers NOT published inEnglish, French, Spanish orPortuguese
x x x
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Search terms 1. General 2. Mexico 3.Risk
Studies of non-agriculturalexposures x x
Studies that do NOT measure insome way a reproductivehealth (RH) outcome (alsointervention studies that testnovel preventive mechanisms/experimental studies thatassess new forms ofmeasurement even if studyingRH).
x
Commentaries and discussionpapers. x x x
Outcomes related to assistedreproduction (such as In VitroFertilisation).
x x n/a
Cross sectional studies of ‘riskfactors’ using secondarydatasets where pesticides arenot a main focus.
x n/a
Studies conducted with NonLatino/Hispanic populations x x
Risk assessments x x x
Search 1.A general search was conducted using Medline (Pubmed) and The Web ofScience using the search terms ‘pesticides and congenital abnormality’,
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‘pesticides and pregnancy’, and ‘pesticides and reproductive health’ with thelimits of ‘human health’ and ‘abstract or title’ to identify general papers thatreport on research into the effects of pesticides on reproductive health (thesewere not MeSH search terms). Abstracts of all relevant papers were read andarticles of key papers were studied in full where available. The reference lists ofkey selected studies were hand searched. Google Scholar was used to findindividual papers that were not easily available. A total of 516 papers wereidentified in the initial search, 394 were eliminated using the exclusion criteriagiven in Table 1. After further examination, elimination of duplicate studies andthe inclusion of papers identified through other searches and sources, a total of146 papers remained.
Figure 2: General search (1), papers identified (Medline and The Web of Science)§.
§ Numbers in the first layer (given in brackets) refer to numbers originally given by each search engine, (Medline + Webof Knowledge). This rule also applies to search 3.This general search strategy identified few papers on research conducted inMexico, so a more exhaustive strategy was adopted to explore the breadth anddepth of research into pesticides that has been conducted in Mexico.






































criteria were minimal and all papers that looked at a cause and effectassociation between pesticides and health were included. After these criteriawere applied and duplicates were eliminated, twenty papers remained.
Figure 3: Research papers on pesticides and reproductive health in Mexico
identified using Medline and The Web of Knowledge.
Search 3.A third search was conducted to identify papers that look at how peopleunderstand pesticide risk. Medline and The Web of Knowledge were searchedusing the terms ‘pesticides, risk and beliefs’, ‘pesticides risk and knowledge’ and‘pesticides risk and perception’. Together the searches brought up 505 papers,of which 30 remained after duplicates were removed and exclusion criteriaused (see box 1 and figure 3). Studies with non-Latino26 participants wereeliminated on the grounds that they are culturally distant from the studypopulation of this research, although I worked on the premise that studiesconducted with farm workers in the USA would be relevant in that a very highproportion of these are of Mexican or Latin American origin27. The reference





















lists of these papers were searched and a number of books and relevant nonpeer review studies were also identified.
Figure 4: Research on pesticides and risk identified using(Medline + The Web of Knowledge)
Papers on understanding of pesticide risk are summarised in the introductory
chapter of this thesis.
ii. What effects do pesticides have on the reproductive process?
Search 1. Summary of findings on the general effects of pesticides and
reproductive health and birth outcomes.























Several types of malformations have been associated with maternal and/orpaternal exposure to pesticides during and before pregnancy. These mostly fallinto 5 categories: orofacial defects, malformations of the Central NervousSystem (CNS), limb reduction or abnormalities, Neural Tube Defects (NTDs)such as anencephaly and spina bifida and anti-androgen related defects such ascryptorchidism and hypospadias, penile length and position of the anus (Adanet al., 2008, van den Hazel et al., 2006, Engel et al., 2007, Rull et al., 2006,Torres-Sanchez et al., 2008, Lacasana et al., 2006, Fernandez et al., 2007,Carbone et al., 2006, Stemp-Morlock, 2007).
Most of the studies used ecological as opposed to biological data as a measure ofexposure, with maternal or paternal proximity to spraying, residentialproximity to agricultural production, employment as agricultural labourers ordirectly spraying crops with agrochemicals indicative of an increase incongenital abnormalities. When abnormalities are found to be associated withmale exposure, this occurs in the time leading up to pregnancy and El Helaly etal (El-Helaly et al., 2011) found an increased risk of congenital malformations(OR: 3.42) in children born to fathers who had been occupationally exposed topesticides during the peri-conception period. None of the studies reviewedidentified a specific time window for male exposure.
A larger proportion of the studies that look at pesticides and congenitalmalformations associate this with maternal exposure. A Danish study(Wohlfahrt-Veje et al., 2011) enrolled women who had been referred to theDepartment of Occupational and Environmental Medicine for working ingreenhouses while pregnant, into a longitudinal study of birth outcomes, andfound a significantly higher prevalence of cryptorchidism than in the controlgroup of unexposed mothers. In contrast, a case report presents evidence ofthree female farm workers who gave birth to babies with congenitalmalformations. The three women who had been working for the same tomatogrower in Florida gave birth within 8 weeks of each other. All three wereworking during the period of organogenesis (days 14-59 of pregnancy). Two of
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the three abnormalities were orofacial whilst the third child was born with thefar more serious Tetra Amelia (absence of limbs) (Calvert et al., 2007).
Several studies did use biological samples to study exposure. One such studyfound an association between persistent elevated levels of pesticides in breastmilk and cryptorchidism (Damgaard et al., 2006) and found an associationbetween placenta blood of newborns, maternal and paternal exposure data  andthe same outcome (Fernandez et al., 2007). A more recent large scale study ofNTDs which measured the placenta blood of babies born with NTDs, found adose-response increase in anencephaly and spina-bifida where higherconcentrations of Persistent Organic Pollutants (POPs) were associated with ahigher risk of malformations (Ren et al., 2011) .
Pregnancy loss/miscarriage/Time to Pregnancy (TTP)As I mention above, congenital malformations (CM) are frequently also thecause of pregnancy loss, miscarriage and still birth or neonatal death. Bell et alreport on the findings of a study into foetal death due to congenitalabnormalities among mothers living in close proximity to pesticide applicationsin California (Bell et al., 2001). The study examined five pesticide classes andfound a ‘consistent pattern’ with exposure during the 3rd and 8th week ofpregnancy leading to foetal death from congenital abnormalities. A large studyof non-agricultural exposure of DDT (dichlorodiphenyltrichloroethane)confirmed these findings (Venners et al., 2005) .
Numerous interlinked effects can occur in relation to pregnancy loss andpesticides, all probably variations on the theme of miscarriage due to congenitalor embryonic malformations but studied and measured in different ways. Sincemiscarriage, particularly before pregnancy has been identified, is difficult tomeasure, several authors measured time to pregnancy (TTP) and workplaceexposure data and found an increase in time to pregnancy among femaleagricultural workers (Bretveld et al., 2006, Abell et al., 2000, Thonneau et al.,
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1999). Increased TTP was also found in the wives of male greenhouse workersexposed to pesticides, suggesting a reduction in male fertility also affects time topregnancy (Petrelli and Figa-Talamanca, 2001).
Most studies of pregnancy look at exposure in the female workforce, but onestudy by Garry et al. found an association between increased risk of miscarriage(1.6-2 fold increases) during the spring, when herbicides are applied and adeclining number of male births among the spouses of pesticide applicators,suggesting the loss of male foetus (Garry, 2004). The authors associate theselinked findings with male exposure to pesticides, suggesting that malformedspermatozoa are the cause of these problems.
There is also considerable research on declining male fertility that studiesbiological samples, measured mostly in terms of sperm count and quality, that isprobably also a factor in miscarriages and TTP. A study of male Malaysianfarmworkers found reduced concentrations and motility of sperm and greatersperm abnormalities among farm workers who had been exposed to pesticidesthan among farm workers who did not come into contact with pesticides(Hossain et al., 2010). Two other studies found an association between spermparameters and urinary pesticide levels and the poorest semen quality wasfound among subjects with the highest exposure to OP pesticides (Perry et al.,2007, Perez-Herrera et al., 2008) Findings such as these are supported byexperimental studies with animals (Choudhary et al., 2008, Joshi et al., 2007,Ngoula et al., 2007).
iii. Are there any clearly defined periods within which pesticides are
most harmful?There is substantial evidence to support the hypothesis that maternal andpaternal exposure to pesticides can interfere with sperm, egg and foetusdevelopment and adversely affect the process of embryogenesis resulting incongenital malformations, child developmental delays and spontaneousabortions as well as pre-term births and low birthweight (Acosta-Maldonado et
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al., 2009, de Siqueira et al., 2010), although addressing specific questions ofexposure timeframes and types of pesticides is more difficult. Pathways to foetalpesticide exposure are varied and multiple and this may happen before, duringor after conception. Pesticides can affect sperm production and since mencontinually produce spermatozoa this can happen at any time after puberty.Women produce their eggs in vitro, thus in theory, pesticides can alter thedevelopment of a woman’s ovum while she is still in her mother’s uterus(Nilsson et al., 2008).
Many studies hypothesise that the most delicate time for the unborn baby interms of harm from environmental exposures is during the first three months ofpregnancy (Kristensen et al., 1997, Dunn et al., 2003, Nurminen, 1995). Dunnand Nurminen both document an association with sperm and ova mutagenesis,while Garcia and Stemp-Morlock suggest the possibility that pesticides can beharboured in the women’s body, having built-up over the years, and releasedduring pregnancy (Garcia, 1998, Stemp-Morlock, 2007). Others suggest thewindow of harm is smaller. As described above, Bell et al suggest the largest riskfor foetal death, is between the 6th and 8th weeks of pregnancy, a time whenmany women are still unaware that they are pregnant (Bell et al., 2001).
Several studies have looked as the possibility of developmental delays inneonates who were born to exposed parents and in these cases exposure is notnecessarily early on in pregnancy. Young et al found a positive associationbetween exposure to OP pesticides and an increase in abnormal reflexes (Younget al., 2005). A Brazilian study that used an index of pesticide use as theexposure variable, found associations between increased pesticide use, lowbirth weight and prematurity, suggesting that exposure in late pregnancy canreduce nutrient transfer to the foetus through placenta calcification (de Siqueiraet al., 2010). Their data suggest an incremental relationship between pesticideuse during pregnancy and low birth weight. A Mexican study conducted withagricultural communities in the northern state of Chihuahua also found anassociation between birth weight and prematurity, placental calcification and
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exposure to agrochemicals (Acosta-Maldonado et al., 2009). These studiessuggest on-going low dose exposure during pregnancy is harmful to the foetusin a more generalised manner throughout pregnancy.
(iii) What evidence is there of this among agricultural workers in Mexico?As is the case elsewhere, numerous studies conducted in Mexico foundindication of elevated levels of pesticide in the blood and the body but do notlink these directly to health outcomes. These are studies that used biomarkersin the blood (Gamlin et al., 2007, Tinoco-Ojanguren and Halperin, 1998), breastmilk (Martinez-Valenzuela et al., 2009) and cells (Rodas-Ortiz et al., 2008) toassess exposure but did not directly associate these with measured medical orbiomedical outcomes. To some extent this reflects the fact that Mexico is acountry with limited technological or economic capacity for conducting costlychemical assays or complex epidemiological studies, as I discuss later in thischapter.
The Mexican National Institute of Public Health (INSP) has been coordinating astudy of NTDs since 2000 and has published a series of papers demonstratingtheir relationship with different risk factors, socio-economic status, previousmiscarriage and type of employment (Blanco Munoz et al., 2005, Blanco-Munozet al., 2006, Lacasana et al., 2006). A positive association between employmentin agricultural work and risk of anencephaly was identified by analysing datafrom the Epidemiological Surveillance System of Neural Tube Defects, focussingon exposure during the three months before and one month after a woman’slast menstrual period (Lacasana et al., 2006). More recently the same researchteam has studied men from Morelos state working on flower plantations.Among their early findings are that occupationally exposed men have lower LH(hormone) serum levels when exposed to larger amounts of DETP (diethylphosphate –a compound found in OP pesticides) measured in urine metabolites(Blanco-Munoz et al., 2010). In a separate publication the same research teamreport an association between DAP (dialkylophosphate) metabolites in urine
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and TSH and T(4) hormones (Lacasana et al., 2010) suggesting that the OPpesticides used in these plantations act as endocrine disruptors. Recio et alfound similar association between serum levels in sex hormones and exposureto OPs (Recio et al., 2005).
A number of smaller studies conducted in Mexico found associations betweenaspects of reproduction and exposure to pesticides. In a second study also inMorelos state but with a different population, Torres Sanchez et al found anassociation between anogenital distance in newborns and urine metabolitesmeasured in pregnant women during the first trimester of pregnancy,concluding that occupational exposure to pesticides can affect the anal positionof male infants, while in Campeche state, southern Mexico, Sanchez Peña et alfound an association between OP metabolites in the urine and reduced spermquality and maturity among agricultural workers (Torres-Sanchez et al., 2008,Sanchez-Pena et al., 2004).
In Chihuahua state in the north of Mexico, women who had been exposed topesticides because they lived in an agricultural region or because theirhusbands worked in agriculture during the last trimester of pregnancy werefound to have higher placental maturity than unexposed women. The authors ofthis study suggest this as an explanation for low birth weight among thenewborns of exposed mothers, where the maturing of the placenta hasrestricted nutrient transport from the mother to the child (Acosta-Maldonado etal., 2009). Pesticides in umbilical cord blood were also studied in Veracruz State.Here samples of maternal blood, serum, adipose tissues and umbilical cordswere analysed for the presence of DDT (Herrero-Mercado et al., 2011). Thepopulation studied were not specifically agricultural workers but urban andhousehold spraying is common in this region to combat dengue.
A small number of studies have looked at non health related outcomes. Pesticideuse is being studied in Morelos state and the INSP ([Mexican]National Instituteof Public Health) research team has identified the types and proportions of OPs
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and other EDCs that are being used (Schilmann et al., 2010). This data is usefulfor understanding which specific pesticides are causing most harm. Use ofprotective equipment was studied in Mexico, Guerrero and Puebla states whereauthors reported that only 2% of farmers correctly handled and used pesticideson a regular basis (Munoz and Albores, 2011).
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Table 2: Research on pesticides and health in Mexico
Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
Rojas Garcia et a.l, 2011 Pesticide selling, Nayarit Case control, pesticideretailers Questionnaire onexposure Complete blood analysisand self reportedsymptoms
AChE andhaematologicalparameters lower inpesticide retailers thancontrol group.Lacasaña et al, 2010 Flower pickers, Morelosstate Cross  sectional studyflower growers Pesticides measured inurine metabolites Thyroid hormones Increase in TSH andT(4) hormonescorrelated with increasein DAP(dimethylphospate –anOP Pesticides).Blanco Muñoz et al,2010 Flower growing,Morelos state Cross sectional study offlower growers Pesticides measured inurine metabolites Male hormone levels DAP metabolites foundto affect levels of inhibinB ( p=0.02) that caneffect spermatogenesis.
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
Martinez Valenzuela etal, 2009 Sinaloa state. Case control agriculturalworkers and urbancontrols.
Years working inagriculture and exposedto Ops.
Nuclear abnormalitiesmeasured in buccalmucosa cells.
Significant differencesbetween exposed andunexposed (p=0.001)suggest indiscriminateuse of pesticides causesgenotoxic damage.Acosta Maldonaldo et al,2009 Chihuahua state Cross sectional studypregnant women Residential exposure topesticides during thirdtrimester pregnancy.
Placental maturity,birth-weight andprematurity.
Pesticide exposurepositively correlatedwith Placenta MaturityIndex and associatedwith birthweight andgestational age.Rodas Ortiz et al, 2008. Yucatan state Case control study ofbreast feeding mothers n/a OP and PCB(Polychlorinatedbiphenyls), pesticides inBreast milk swabs.
Pesticides are present inhigh levels in humanbreast milk, possibly a adepuration mechanismfor OPs.
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
Torres Sanchez et al,2008 Four municipalitiesMorelos state. Cross section pregnantwomen Urine metabolites inpregnant woman Anogenital distance(AGD) in new-borns Increases in pesticidemetabolites during firsttrimester associatedwith reduction of -0.02(p= 0.02) AGD in maleoffspring.Cortes Genchi et al, 2008 Guerrero State Cross sectional studyagricultural workers Type of agriculturalactivity, washing andchanging clothes.
Illness symptoms-headaches, itchiness,numbness etc.
23% of workerspresented symptoms ofintoxication, this washigher among workersover 42 years.Gamlin et al, 2006 Nayarit state Cross sectional studychild workers Occupational exposureto pesticides AChE(AcetlyCholinEsterase) 33% of children hadAChE depression of atleast 15% duringpicking season whenexposed to OPpesticides.
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
Lacasaña et al, 2006 Nationwide, usingEpidemiologicalSurveillance system ofNTDs.
Case control studychildren born withanencephaly
Occupational exposureto pesticides (measuredwith questionnaire)
Congenitalmalformations(anencephaly)
Highest risk  ofanencephaly aftermaternal exposure (OR=4.57), risk for maleshighest when theyapplied pesticides(OR=2.50).Recio et al, 2005. Durango state. Longitudinal study maleagricultural workers OP pesticides Serum levels of sexhormones OP pesticides disruptendocrine activity withmost effects in FSH andLH hormones.Rendon Von Osten et al,2004. Campeche state Cross sectional study infour farmingcommunities
Use pesticides insubsistence farming. AChE activity and Selfreported symptomspoisoning.
AChE significantly lowerthan the reference groupin 2/4 communities(p=0.05). Carbamatepesticides more stronglyassociated with
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
symptoms than OPs.Sanchez Peña, 2004. Durango state Cross section maleagricultural workerswith different activities
Pesticides measured inurine metabolites. Sperm motility,morphology,concentration, viabilityand maturity.
Significant associationbetween urinarypesticides and DNAfragmentation index(p=0.002), measured insemen.Medina Carrillo et al,2002 Nayarit state. Case control hospitalstudy of births. Agricultural labour. Congenitalmalformations (CM) (alltypes)
Mothers employed inagriculture are morelikely to have given birthto children withmalformations thanmothers in other typesof employment (OR=3.61).Guillette et al, 1998 Yaqui Valley, NW Mexico Anthropological casecontrol study of children Environmental exposureto pesticide run off Numerous cognitive andintelligence measures Children from theexposed group
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
and growth. performed worse inmemory, stamina,coordination and abilityto draw a person.Tinoco Ojanguren, 1998 Chiapas state Cross sectional study inpeasant communities Occupational exposureto pesticides AChE AChE enzymessignificantly lowerduring periods ofexposure (p=0.0001).Studies in nonagricultural settingsHerrero Mercado et al,2011 Veracruz state. Paired analysis ofmaternal and childbiological samples
None specified Presence of pesticides inmaternal blood serum,adipose tissue andumbilical cords.
Organochloridepesticides and DDTfound in all samples,demonstrating howthese chemicals arecarried across theumbilical cord to the
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
unborn child.Studies with non healthrelated outcomesBlanco- Muñoz et al,2011 Agricultural workers inMexico, Puebla andGuerrero states
Case control studymothers of childrenborn with anencephaly
Use of personalprotective equipment n/a Agricultural workersfound to handle 59commercial brands ofpesticides with 33 activeingredients. Only 2%handled them correctly.Gonzalez Arias et al,2010. Use of pesticides inNayarit state. Descriptive study ofpesticides use. Insecticides are mostused pesticides inNayarit, of these 7% areOP chemicals. The mostused chemical isEndosulfan.Schilmann et al, 2009 Flower farms in Morelosstate. Cross sectional study ofpesticides use. n/a n/a Identified clear patternof seasonal pesticide use
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Author and Date Location Study design and
Population
Exposure measure Outcome measure Findings/comments
of 23 pesticides.
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What is known about pesticides in Nayarit and Jalisco states?According to the Mexican National Direction of Epidemiology, in 2009 Nayarithad the highest recorded levels of pesticide poisonings in Mexico. The state alsoconsistently records the nation’s highest or second highest numbers ofcongenital malformations, mostly cleft lip and palate (Dirección General deEpidemiologia, 2009). Three of the 17 studies of the health effects of pesticideswere conducted in Nayarit. A prospective hospital based study of births inNayarit found that women who work in the agricultural sector were 3.61 timesmore likely to give birth to a malformed baby than women who were notagricultural workers (=R 3.16 95% CI 2.05-6.36 p=<0.05). These risks increasedamong women who lived close to agricultural fields where pesticides had beenapplied (Medina-Carrilo et al., 2002). A large study of pesticide exposure amongtobacco workers in the Santiago Ixcuintla region measured serum levels ofAChE (acetlycholinesterase) in workers during the tobacco harvest (exposed)and compared these to post harvest measures (unexposed). The authors found asignificant reduction in levels of AChE during the harvest which was moremarked in farmers who applied the pesticides than among the workers whopicked them and more marked among young indigenous women than men (DíazRomo, 2002). A second analysis of this data focussing on children found AChEdeclined by at least 15% among 76% of the children and by more than 15%amongst the remainder of children during the harvest season (Gamlin et al.,2007). Acetly Cholinesterase is an enzyme involved in neurotransmission, whenit is depressed or inhibited the neurotransmitter AcetylCholine builds up,impeding the process of neurotransmission. The effects of this can range fromshort term cognitive problems to permanent neurological damage ordevelopmental delay (Chen, 2012). This 15% cut off point is significant in that itis cited as being the level at which neurological harm can be caused (Kwong,2002). Because of its sensitivity to chemicals such as Organophosphates, AChEis mostly used as a biomarker of exposure where measuring the actual presenceof neurotoxins such as pesticides is difficult or expensive as opposed to as ameasure of harm.
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Two other studies that look at pesticides in Nayarit were identified. Rojas Garciaet al conducted complete blood analyses of a cross section of pesticide sellers inthe state and asked about self-reported health (Rojas et al., 2000). The authorsfound a significant difference (p=0.0001) between the serum cholinesterase(BuChE) levels of pesticide sellers (n=83) and controls (n=98), with lower levelsof ChE associated with more reported symptoms, specifically phlegm andunexplained chills. The study also looked at protective equipment and found anassociation between less protection and more reporting of weakness (p=0.05).Haemoglobin levels were also significantly lower among pesticide sellers. Thisstudy is well complemented with a study of pesticides use in Nayarit, althoughthe study did not look at the effects of pesticides it studied the types andcompounds more frequently used and found that the most commonly usedpesticides were insecticides, that 7% of these were Ops. The most commonlyused substance was endosulfan, an organochloride and known EDC (GonzalezArias, 2010).
The inconclusive nature of evidence: systematic reviews and meta-
analysisThe research presented above focuses on studies that found a positiveassociation between pesticides and health problems. However, evidence thatcontinued low-medium level exposure to pesticides, such as that experienced byagricultural workers, is harmful to reproductive health, continues to be weakand even contradictory. Review papers that have specifically studied thereproductive health effects of contaminants on women (Mendola et al., 2008,Garcia, 2003, Stillerman et al., 2008), larger and more general systematicreviews of the health effects of pesticides (Wigle et al., 2008, Wigle et al., 2007)and meta analyses with similar research questions (Turner et al., 2011, Wigle etal., 2009, Romitti et al., 2007), describe the different associations betweenpesticides and diverse health outcomes and toxicity routes. However, despiteidentifying a large number of studies that find a positive relationship, theyaffirm that evidence remains inconclusive or ‘weak’. This lack of definitive
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evidence has major consequences at the level of international policy making,national and local environmental regulation and policing of pesticide use. One ofthe most significant was the 2006 World Health Organisation declaration thatDDT, an Organophosphate insecticide, should continue to be used in the hometo combat malaria, on the basis that the possible effects of pesticides are less ofa health risk than malaria itself. As with other pesticides, evidence that the DDTused in the home to combat malaria vectors is harmful to human health,continues to be contradictory (see for example Bouwman et al., 2011, Van Dyket a;., 2010 and Bimenya et al., 2010 for discussion of this issue).
Authors of these reviews and meta-analyses agree that a lack of evidence thatpesticides are causing harm to the reproductive system does not suggest thatthese are largely benign. On the contrary, this research has been conducted byresearchers who wish to prove an association so that this can be used aspolitical/policy leverage and emphasises that  further, more advanced and morelong term research is needed in order to identify how and what sort of harmpesticides cause (Wigle et al., 2007, Wigle et al., 2008). Garcia, for example, talksabout there being ‘inadequate evidence for either establishing a relationship orrejecting it’, while Romitti who conducted a meta-analysis of pesticides andorofacial clefts and found a ‘modest but marginally significant risk of clefting’,suggests future studies can be improved in order to validate this finding(Romitti et al., 2007). Stillerman concludes that evidence that environmentalexposure can cause adverse pregnancy outcomes are ‘suggestive’ of anassociation but that further research is needed (Stillerman et al., 2008). Othersargue that research into pesticides and reproductive health is quite simply stillin its infancy, suggesting that science is still exploring the complexities ofhormones and the endocrine system and how these can be affected by, forexample, EDCs (Jacobs, 2001, Lyons, 2000).
This assertion that research into pesticides and human reproduction is still inits early stages is supported by the fact that in vitro and in vivo studies are
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providing more conclusive evidence that pesticides are interfering with animalreproductive processes (Tiemann, 2008, Tiemann and Danicke, 2007). Newresearch that helps us understand these relationships is continually emergingon three distinct scientific levels: in vitro research with chemical compoundsand pesticides, in vivo studies with live laboratory animals and in the field orclinic and epidemiological studies with exposed humans. In-vitro (experimentalstudies using laboratory vessel) biochemical research is currently analysingchemical substances in the environment for evidence that they are potentiallyharmful to the human endocrine system. Orton et al added to the list ofpotentially harmful pesticides by analysing potential ‘candidates’. These weretested in vitro for androgen receptor antagonism (whether they have thepotential for endocrine disruption) and nine previously untested pesticideswere found to have anti-androgenic activity (Orton et al., 2011). The authorsstrongly recommend in-vivo testing of these nine pesticides concluding that thelack of human bio-monitoring data for environmentally relevant pesticidepresents a barrier to current risk assessment of pesticides to humans. A studywith similar findings was conducted in relation to three types of pyrethroidpesticides not previously known to have EDC effects (Sun et al., 2007).
A recent in-vivo study of laboratory mice found evidence that male mice developchromosomal abnormalities affecting their reproductive system after in-uteroexposure to the fungicides Vinclozolin and Methoxychlor (OPs used ininsecticides), and that these abnormalities can be passed on intergenerationally(Nilsson et al., 2008). The authors found chromosomal reproductive systemdefects in exposed mice leading to reduced fertility. These defects were alsofound to be epigenetic, affecting second and third generations of offspring. Inthe female mouse line they identified an elevated number of abnormalpregnancy outcomes leading to death caused by a condition similar topreeclampsia in humans. The authors of this study conclude that ‘environmentalfactors can induce an epigenetic transgenerational phenotype through anapparent reprogramming of the male germ line’. A transgenerational increase in
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pregnancy abnormalities, multiple foetal death and early onset of labour werealso been found in rats exposed to vinclozolin (Stouder and Paoloni-Giacobino,2010).
Finally, a prospective case controlled study of neural tube defects (NTDs) in aChinese population found an incremental association with levels of largely OPpesticide compounds in placenta blood. Higher levels of DDT and otherpesticide compounds in the placenta was not only associated with a 4.25 foldincrease in NTDs, but this risk increased when larger amounts of the chemicalwere found (Ren et al., 2011). Using the lowest quartile of chemicalconcentration as a baseline, concentrations in the fourth quartile presented a11.7 fold increased risk of NTDs. As the authors argue, previous studies of NTDshave tended to rely on self-reported or ecological exposure and have not beenlarge enough to identify a dose response. A large scale study of garmentworkers in China exposed to DDT also found an increased risk of pregnancy lossof 1.17 (CI 1.05-1.29), which they defined as a termination of pregnancy beforeclinical detection of pregnancy, among exposed compared to unexposed women(Venners et al., 2005). Prospective studies of this size are extremely difficult toimplement which is the main reason why they are so rare.
These three studies are on the cutting edge of research into pesticides andreproductive health outcomes although, as I discussed above, they aresupported by a large quantity of smaller, weaker or less decisive research.Pesticides affect reproduction largely through the endocrine system. Byoperating as synthetic hormones EDCs mimic the actions of endogenouslygenerated hormones or chemical messengers and confuse the system (Jacobs,2001). The endocrine system, comprising many organs and producing differenthormones, is extremely weak in the developing foetus, allowing foreignsubstances to easily permeate cells and pass the thin brain-blood barrier(Eskenazi et al., 2007). EDCs can disrupt the regulation of cell growth,metabolism, reproduction and development and because developing foetus’ are
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so susceptible, this can happen at very low levels of exposure. Unlike plantbased hormone mimicking substances such as soya that are excreted withinhours or days, EDCs have a long half-life (the period of time that they areretained in the body) and can be stored and accumulate in bones and tissue formany years. DDT for example, has been found excreted in breastmilk as long as4.2 -5.6 years after exposure (Smith, 2000).
It should be unsurprising that pesticides have these effects on the reproductivesystem since this is what they are designed to do to pests, but proving that theyalso have this function in humans in complex, there are many confoundingfactors and our knowledge of this biological system remains incomplete. Sincepeople do not begin reproducing until after puberty, many of the effects causedby exposure in utero or during early childhood will not be evident until pubertyis completed. Below I discuss the many complexities of establishing the effectsof pesticides on the reproductive system, beginning with the biologicalassessment of pesticide exposure and then discussing the difficulties ofassociating these measurements with health outcomes that may not happenanywhere near the time of exposure.
Measuring pesticide harmIn order to demonstrate that pesticides are causing harm to the reproductivesystem and reproductive outcomes, studies need to find a positive associationbetween exposure and health outcomes. Although there are numerous means oftesting the hypothesis of cause-effect relationship, the nature of pesticideexposure makes establishing causality very difficult since both exposure andoutcomes are complicated to measure (Garcia, 2003, Garry, 2004, Wigle et al.,2009, Peiris-John and Wickremasinghe, 2008).
Exposure can be established by linking pesticide presence in the environmentor things we come into contact with, with measurable health outcomes such ascongenital malformations, pregnancy intervals or reductions in sperm count. It
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can also be measured using biomarkers (measurable biochemical alterations inthe body) such as blood or plasma cholinesterase or by directly measuring itspresence in the body by analysing blood, urine, saliva or hair. As in this study,exposed populations are often migrant workers. This makes baseline(unexposed) measurements very difficult to obtain because data must becollected in two different times and places (before they migrate and later whenthey are working) while longitudinal studies, the only accurate means ofassessing the health effects of workers, are complicated to conduct with highproportions of participants often lost to follow-up (Sosan et al., 2010).
The most frequently used biological indicators of exposure are biomarkers andone of the  most commonly used to assess exposure is AChE, with the reductionof AChE levels suggesting exposure to pesticides. This ‘depression’ can beassessed by measuring levels of AChE in blood plasma, serum or erythrocytesbefore and after exposure. Although the test is simple to perform, identifyingAChE depression is complicated because of the large inter-individual variation inAChE levels and the lack of a standard ‘normal’ level. This inter-individualvariability means that an individual change in AChE can only be measuredagainst itself, through before and after testing.
The 1995-7 study conducted by the NGO Huichols and Pesticides found AChEdeclining to as much as 40% below its original level (Gamlin et al., 2007, DíazRomo, 2002), suggesting a huge variation in levels of depression. AChE levelsare as much due to environmental factors as to individual variation and bothbody size and nutritional status can have an impact. AChE depression may be auseful indicator of the neurotoxic effects of certain pesticides but it remainsdifficult to link this biomarker to physiological outcomes such as reductions insperm count, miscarriage, congenital malformations or long term neurologicaldamage since these need to coincide with the event (in this case, depression ofAChE). This is particularly complicated in the case of migrant workers becauseof the seasonal nature of their work. In the case of these Huichol workers they
333
may, for example, be exposed between January and April then miscarry in June,when they are no longer exposed to pesticides and their AChE levels havereturned to normal.
Other measurements include ‘pesticide load’ that can be assessed through urinemetabolite or blood analysis and will tell us precisely which compounds havebeen or are present in the body. Metabolite measurement, probably the mostaccurate measure of exposure, is exceedingly expensive and so has rarely beenconducted in sufficient quantities to be able to demonstrate a significantassociation with health outcomes, particularly in poorer countries. Again, thesemeasurements will not give a direct indication of the health effects of exposureand are equally fraught with methodological difficulties such as the short half-life of pesticides in urine and saliva. The ‘half-life’ of pesticides can be as shortas a few hours, while serious outcomes often cannot be demonstrated untilconsiderably later, thus in the case of cancers or congenital malformations, bythe time the problem has been identified, the pesticides have probably longsince left the body.
Measuring ‘outcome’ is equally fraught with methodological difficulties. For astudy to reveal a clear causal relationship it needs to combine exposuremeasurements with health outcomes, yet, with the possible exception of malesperm count and spontaneous abortion, because most effects are chronic,uncommon  or only identified years later, these rarely coincide. Unless theperson is permanently exposed to pesticides, medium and long term effectssuch as congenital malformations and on-going fertility problems are morelikely to occur in the months or years following exposure. These outcomes andexposures can only be linked with long term epidemiological or surveillancedata.
In addition to the issue of timing, other problems with assessing causalityinclude the ‘rarity’ of events such as congenital malformations (CMs). Toidentify an increase in the rates of CMs among, for example, a sample of
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agricultural workers or a large cohort in an agricultural area would need toparticipate over a relatively long period of time. For this reason most studieslinking pesticides and congenital malformations have been conducted usingsecondary data sets such as census or hospital data, but recall or ecological dataas an indicator of exposure provides less robust results than could be generatedusing biomarkers. Events such as spontaneous abortion are less rare, but a largesample would still be needed to make any statistical analysis meaningful. Thesemany methodological difficulties do go some way to explaining why researchinto the effects of pesticides on human reproductive health is still consideredweak or inconclusive, lacking the scientific weight needed to influenceinternational policy guidelines.
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iv. Questionnaires
Cuestionario para jornaleros del tabaco  (Versión 4)
Fecha: Nombre de Entrevistador:
Introducción: este debería incluir todos los puntos abajo mencionados
Hola! Soy Rosa/Juan Antonio….de la comunidad de Pueblo Nuevo y trabajo con el
Comité de Salud Werika de Tuapurie. Estamos aquí investigando sobre el trabajo
agrícola y sus riesgos para la salud de niños y mujeres embarazadas y quisiéramos
saber lo que usted sabe de esto.
El estudio tiene como objetivo desarrollar un programa comunitario de prevención y
educación sobre los riesgos del trabajo agrícola en la salud y fue presentado ante la
Asamblea Comunitaria de Tuapurie en Noviembre del año pasado, como una de las
actividades del Comité de Salud Werika, presidido por Juan Antonio González
González..
Quisiéramos hacerle unas preguntas sobre la salud y sobre su trabajo. Cualquier
información que nos pueda dar sería una gran ayuda. No hay respuestas buenas o
malas y esta no es una prueba de ningún tipo. Si hay preguntas que no quiera
contestar o si ya no quiere seguir respondiendo, por favor avísenos/me. Más adelante
en la entrevista quisiéramos grabar sus respuestas para poder acordarnos mejor de
ellas; pero sólo si usted nos lo permite.
Por último, su participación no va afectar su trabajo aquí en el tabaco y no vamos a
compartir la información que nos dé con otras personas,  pero sí presentaremos un
informe en la Asamblea  de Tuapurie a principios del año que viene.
Si tiene alguna pregunta por favor díganos……
¿Quiere participar?




1) Nombre del ejido…………………………………………………………………




3) Presencia de algún contenedor de agroquímicos o ‘mochila’ para la
aplicación de químicos. SI / NO
4) Anota otras situaciones o condiciones que observes (enfermos, bañándose en agua





1) Nombre del/la jornalero/ra
……………………………………………………………………
2) Edad (puede ser aproximada)…….……………………………………………..
3) Sexo:  Mujer /Hombre
4) Comunidad de origen…………………………………………………………….
5) Años de escolaridad (¿hasta qué año estudiaron?)……………………………....
6) ¿Sabe leer y escribir?...............................................................................................
7) ¿Quien o quienes te acompañan?
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a. Esposo o esposas………………………………………………………..
b. Numero de hijos y hijas con edades y sexo incluido. (EJEMPLO: ‘i) Niño
3 años, ii) Niña 5 años ).
i)…………… .....ii)………………...iii) ……………… iv)………………
v)………………. vi) ……………… vii)……………….vii)…………………
c. Número total de otros familiares (hermanos, primos, cuñadas, tías,
sobrinos etc)
i) TOTAL NIÑOS…………….…… ii) TOTAL
ADULTOS………………………….
8) ¿Actualmente tienes cargo en tu comunidad de origen? SI/ NO
a) (si la respuesta es SI) ¿Qué cargo tienes?.....................................................
9) ¿Cuánto dinero esperan poder llevar a la Sierra cuando termine el corte? (puede
ser una aproximación)..............................
10) ¿Para qué van a usar el dinero que ganen en el corte de
tabaco?.........................................
C.  Información laboral
1) ¿Cuándo llegó a la costa (aproximadamente?)…………………………….…..
2) ¿Hasta cuándo se van a quedar?...........................................................................
3) ¿Cómo viajó a la costa?
a. Modo de transporte……………………………………….………..
b. Ruta……………………………………….…..……………………
4) ¿Cuál es el nombre del patrón con quién está trabajando?................................
5) ¿Es la primera vez que viene a cortar tabaco?    Si/ No
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Si la respuesta es Sí entonces pasa a la pregunta 6; si la respuesta es No,
entonces pide que te respondan las preguntas a) y b). únicamente para
quienes responden NO a la pregunta
a. ¿Aproximadamente cuántas veces ha venido al corte de
tabaco?.............................
b. ¿Cuándo vino por primera
vez?........................……………………………………………………
6) ¿A cuánto se está pagando la sarta aquí? ….………………………………
a. ¿Aproximadamente cuántas sartas hacen por día?................................
7) ¿Cuantas personas de su grupo familiar están trabajando?
Total niños…………Total adultos………………




9) ¿Dónde se Bañan?.............................................................................................
10) ¿El patrón les da agua potable o comida?  SI/NO
Especifica que.
...........................................................................................................
11) Dónde consiguen  su
comida?...............................................................................................
…………………………………………………………………………………
12) ¿Si se enferman aquí en la costa, qué hacen?...................................................
…………………………………………………………………………………
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13) ¿Sus hijos asisten a los centros Florece durante el día?  SI/ NO.




14) Participan en otras cosechas? (por ejemplo el frijol, chile, tomate o caña?)
¿Qué?................................................,¿Dónde?...................................................
15) ¿Que otros ingresos tienen? (Oportunidades, venta de artesanía, ganado u
otro)……………………………………………………………………………
…………………………………………………………………………………





Nos gustaría saber cuáles son las principales enfermedades que padecen ustedes y
sus hijos.
Aquí lo que queremos son listas, que mencionan por nombre todas las enfermedades
o problemas que, según ellos, son los más frecuentes o importantes.
1. Enfermedades generales
Podrías empezar por mencionar las enfermedades más comunes que sufre su












2¿. En su opinión cuales son los principales causas de enfermedad en su
comunidad?











3.  Enfermedades infantiles. Podrías mencionar las principales enfermedades que
sufren los niños y los bebes de su comunidad.












4. En su opinión, cuales son los principales causas de problemas de salud  de
niños, niñas y bebes?












LEER ESTA  PARTE: Ahora quiero preguntar sobre los problemas que
hombres y mujeres pueden tener relacionados con el proceso de embarazo. Esto
incluye el proceso de concepción (el momento de hacer el bebe), las partes del
cuerpo que usamos para hacer bebes, el embarazo mismo y cuando nace el
bebe.
5. Problemas de salud reproductiva
Primero, ¿conocen de algunos problemas relacionados con la salud de las partes del












6. Problemas de salud durante el embarazo.
En cuanto al embarazo mismo. ¿Cuáles son los principales problemas que tienen en













7. En su opinión, cuales son los causas de los problemas de salud relacionados













Y, POR ÚLTIMO a lo mejor saben que se usan plaguicidas y fertilizantes en el
cultivo de tabaco, y queremos saber qué saben ustedes de los efectos que ellos
pueden tener en la salud .
8. Saben de algún problemas de salud relacionados con el contacto con las














III. Preguntas abiertas (segunda, tercera o cuarta visita).
Para esta parte es importante:
1) Sentir que la persona a quien se entrevistas siente algo de confianza en
nosotros.
2) Pedir permiso para usar la grabadora; aquí es muy importante que le
recuerdes que sólo se hará con su permiso y que es para que tú puedas
recordar mejor las respuestas que te den.
3) Explicar que lo que queremos es que nos contestan según sus propias
conocimientos y experiencias.
4) Recordarles que esto no es una prueba, no hay respuestas correctas ni
incorrectas, lo que nos interesa es saber lo que ellos piensan.
Puedes hacer las preguntas de diferente manera, e indagar sobre el tema utilizando
diferentes palabras.
Si dan respuestas muy breves seria importante darles un poco más explicación sobre
la pregunta (incluso dar ejemplos) y pedirles mas información, por ejemplo
preguntando ´nos puedes decir algo más sobre esto’, o ‘puedes explicar un poco más
sobre lo que dices acerca de este asunto…’.
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PRENDER GRABADORA (recuerda que es sólo en caso de que ya te hayan dado
su consentimiento, NUNCA si te han dicho que no quieren grabadora).
1) Tiene usted hijos o hijas? Podrías platicarnos un poco sobre como estuvieron sus
embarazos?
2) Tuvo algún problema en embarazarse?
3) Tuvo algún problema con sus embarazos?
a. Si la respuesta ante 2 o 3 es ‘si’, pregunta qué hizo?
4) En su opinión ¿cuáles son las principales causas de problemas en la salud
reproductiva y en la salud materno-infantil? (dar explicación de términos en
caso de ser necesario).
5) a) En su opinión ¿qué tendrían que hacer una mujer y un hombre para tener un
embarazo sano?
b) En su opinión ¿qué tendrían que hacer una mujer y un hombre para tener un bebe
saludable?
6) ¿Qué sabe de los riesgos en la salud por el uso de plaguicidas?
7) En su opinión ¿existe alguna manera en que los plaguicidas que utilizan en estas
plantaciones de tabaco podrían llegar a afectar su salud y la salud de sus hijos o
futuros hijos?
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8) En su opinión, ¿existe alguna manera en que los plaguicidas podrían afectar a un
bebe que aún no ha nacido? (Si su respuesta es positiva, sigue con la preguntas a)
a. ¿De qué manera podrían afectar los plaguicidas a un embarazo o a un
bebe que aún no ha nacido?
b. ¿Hay momentos durante el embarazo en que los plaguicidas pueden
causar más daño?
c. ¿Han sabido de alguien que haya tenido problemas durante su embarazo?
¿Nos puedes platicar un poco más sobre esto?
d.
9) ¿Qué otras cosas pueden causar enfermedades en los bebes durante el embarazo?
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